1.een643391
ENGINEERING CHANGE NOTICE e,

Page 1 of _6_._ Proj.
ECN
2. ECN Category 3. Originator's Name, Organization, MSIN, 4. USQ Required? 5. Date
(mark one) and Telephone No.
A. M. Ermi, SESC Laboratory [X] Yes [] No October 31, 1997
Supplemnental 0| Services, L6-37, 376-5099
Direct Revision X1 2 2
Change ECN [1 | 6. Project Title/No./Work Order No. 7. Bldg./Sys./Fac. No. 8. Approval Designator
Tempora v e
Seanporecy D Tank 2415Y101 Hydrogen Mitigation | Tank 2415Y101 SQ
Supersedure 0 Test Project / NF22Y ’
Cancel/Void [} | 9. Document Numbers Changed by this ECN 10. Related ECN No(s). | 11. Related PO No.
(includes sheet no. and rev.)
HNF-SD-WM-SDD-045 Rev. 2 637503 N/A
12a. Modification Work 12b. Work Package | 12¢. Modification Work Complete 12d. Restored to Original Condi-
No. tion (Temp. or Standby ECN only)
[] Yes (fill out Blk. N/A N/A N/A
12b)
[X] No (NA Blks. 12b, Design Authority/Cog. Engineer Design Authority/Cog. Engineer
12¢, 12d)  Signature & Date Signature & Date
13a. Description of Change 13b. Design Baseline Document? [X] Yes [] No

The previous Rev. 2 document is being replaced by this Rev. 3 document. Changes in field instrumentation and
enhancements to the graphical interface as requested by Operations through the DACS Change Control Board
System Change Requests (#s 408 - 427) are incorporated into this revision. This resulted in upgrades to the DACS
control software: TEST304 to TEST305, MOTOR301 to MOTOR302, and PLC305 to PLC306.

Note: This document now encompasses the information formerly found in the DACS-1 “Computer System Design
Description . . .” (HNF-SD-WM-CSDD-008, Rev. 3) and the “. . . Input / Output Channel List”
(HNF-SD-WM-EL-001, Rev. 6).

14a. Justification (matk one)
Criteria Change  [] Design Improvement [X] Environmental nl Facility Deactivation 1
As-Found [ Facilitate Const 1 Const. Error/Omission  [] Design Error/Omission  []

14b. Justification Details

Since the issuance of the Rev. 2 document, changes to field instrumentation, discovery of software problems, and
improvements to the operator graphical interface have made it necessary to revise the software, and reissue the
document to reflect the changes.

15. Distribution (include name, MSIN, and no. of copies) RELEASE.STAMP.

s
B
=
&

See distribution list. )
‘ DATE: % WANFORD
sta 37| rmeace

A-7900-013-2 (05/96) GEF095

A-7900-013-1




ENGINEERING CHANGE NOTICE

Page 20f 5

1. ECN (use no. from pg. 1)
643391

16. Design 17. Cost Impact 18. Schedule Impact (days)
X:;Lfi‘f::"“ ENGINEERING CONSTRUCTION
[1 Yes Additional ns Additional o $ Improvement il
[X] No Savings I $ vk Savings 0 $ wmf | Delay n » e

19. Change Impact Review: Indicate the related documents (other than the engineering documents identified on Side 1)
that will be affected by the change described in Block 13. Enter the affected document number in Block 20.

SDD/DD x1 Seismic/Stress Analysis n Tank Calibration Manual . 0
Functional Design Criteria a Stress/Design Report 1] Health Physics Procedure 1]
Operating Specification 1] Interface Control Drawing a Spares Multiple Unit Listing o
Criticality Specif‘icaﬁon 0 Calibration Procedure 0 ‘Test Procedures/Specification a
Conceptual Design Report il Installation Procedure 0 Component Index |
Equipment Spec. 1] Maintenance Procedure 1] ASME Coded Item O
Const. Spec. 0o Engineering Procedure 1] Human Factor Consideration ]
Procurement Spec. 1] Operating Instruction n Computer Software 4]
Vendor Information i) Operating Procedure n Electric Circuit Schedule 1]
OM Manual 1] Operational Safety Requirement n ICRS Procedure a
FSAR/SAR i) 1EFD Drawing 0 Process Control Manual/Plan i)
Safety Equipment List 1] Cell Arrangement Drawing a Process Flow Chart a
Radiation Work Permit o Essential Material Specification 1] Purchase Requisition o
Environmental Impact Statement a Fac. Proc. Samp. Schedule i) Tickler File n
Environmental Report 1] Inspection Plan n 1/0 Channel List x]
i Permit 1] Inventory Adj Request 0 1]

w #& ~Document Number/Revision
BNF-SD-WM-CSDD-008 / Rev. 3
HNE-SD-WM-EL-001 /Rev. 6

Document Number/Revision

20. Other Affected Documents: (NOTE: Documents listed below will not be revised by this ECN.) Signatures below
%indicate that the signing organization has been notified of other affected documents listed below.

Document Number Revision

21. Approvals

Cog. Mgr. R. P. Tucker

Signature
Design Authority ~W. G. Brown %WVZ// { _//ZZ
Cog. Eng. G. J. Gauck %

Date
)/

iz /2%
25147

QA RR.Tre Z 27 ceer— (1~7-9%
Safety L. S. Krogsrud 7 W ] Z 7 'ﬁX
Environ.

Other A. M. Ermi ﬂ??///‘ow 70-3/-97
Other

Other

Signature

Design Agent
PE

QA

Safety
Design
Environ.
Other

DEPARTMENT QOF ENERGY

Signature or a Control Number that tracks the

Approval Signature

ADDITIONAL

Date

A-7900-013-3 (05/96) GEF096




ECN €433%) , P53 0f S

Page 1 of 3
UNREVIEWED SAFETY QUESTION USQ Tracki N
SCREENING/DETERMINATION FORM oot 0170
(Per WHC-IP-0842)
Rev. 1
AREA: [] East [X] West [] General
Facility: [] 242-A [X] pST [] ssT [1 LERF
[1 Aging'Waste [.] Other .

ECN No. 637503/643391 PCA No. N/A
Work Pkg No. N/A Other (Specify) HNF-SD-WM-SDD-045, Rev 3

TITLE: SYSTEM DESIGN DESCRIPTION FOR $Y-101 HYDROGEN MITIGATION TEST PROJECT
DATA ACQUISITION AND CONTROL SYSTEM (DACS-1)

Description of the Proposed Activity/REPORTABLE OCCURRENCE or PIAB:

This ECN changes the systems design description support document describing the
computers system used to control, monitor and archive the processes and outputs
associated with the Hydrogen Mitigation Test Pump-installed in SY-101.

Introduction:

There is no new activity or procedure associated with the updating of this reference
document. The updating of this system design description maintains an agreed upon
documentation program initiated within the test program and carried into operations at
time of turnover to maintain configuration control as outlined by design authority
practicing guidelines. Any changes made to controlled components in the field will be
updated after the time of implementation to support the engineers and operators
understand, maintain, train to and operate the system.

There are no new credible failure modes associated with the updating of information in
a support description document. The failure analysis of each change was reviewed at
the time of implementation of the Systems Change Request for all the processes changed.
This document simply provides a history of implementation and current system status.

The incorporation of the two documents, Computer Systems Design Description (HNF-SD-WM-
CSDD-008) and the Input/Output Channel List (HNF-SD-WM-EL-001), as appendices allow for
fewer errors in changes. Because the documents are all together, they will be approved
as one document, not three separate entities which could be updated at different times,
creating a situation which does not accurately depict field conditions.

Scope: - .

This USQ screening examines the Systems Design described above, HNF-SD-WM-SDD-045, Rev
3 and no other. The incorporation of the Computer Systems Design Description (HNF-SD-
WM-CSDD-008) and the Input/Output Channel List (HNF-SD-WM-EL-001) to this document
brings along with them all previously screen and accepted reviews against the
authorization basis in effect at the time.

Authorization Basis:
HNF-SD-WM-BI0-001, Rev 0-D Tank Waste Remediation System Basis for Interim Operation

A-6001-203 (06/96) GEF289




ECN CY4339) | Py o of 5

Page 2 of 3
UNREVIEWED SAFETY QUESTION SCREENING/DETERMINATION FORM usaQ Tracking No.
(Continued) TF-97-0174
Rev. 1

HNF-SD-WM-TSR-006, Rev 0-E Tank Waste Remediation System Technical Safety
Requ1rements

LA-UR-92-3196, REV l4a, Los A]amos National Laboratory 1995 Table 6-6.

Conclusion:

The update and revision of the computer system design description does not represent a
USQ and the conditions surrounding the change which occurred in order to change this
document have been analyzed in the authorization basis documents. Therefore no USQ
determination is required. The incorporation of information into this revision of the
Systems Design Description has been.examined against the fiammable gas check sheet,
Appendix. D of Appendix E of the BIO, and found not to be applicable because there is mno
field work associated with this ECN.  The expected outcome of this USQ is ease of
‘documentation incorporation and safe operation of the DACS by consolidation of
information into one reference document. .

References .

TF-97-0175, 241-SY-101 HYDROGEN MITIGATION TEST PROJECT DATA ACQUISITION AND CONTROL
SYSTEM (DACS 1) INPUT/OUTPUT CHANNEL LIST. Gauck, GJ & Brown, ‘WG. (1997)

TF-97-0581, COMPUTER SYSTEM DESIGN DESCRIPTION FOR SY-101 HYDROGEN MITIGATION TEST
PROJECT DATA ACQUISITION.AND CONTROL SYSTEM (DACS-1); HNF-SD-WM-CSDD-008, Rev.3,
(ECN 637502). Gauck, GJ & Brown, WG. (1997)

Van Vleet, R.J., 1994 “"Safety Basis for Activities in Double-Shell Flammable Gas .
Watch List Tanks,"™ WHC~SD-WM-SARR-002, Westinghouse Hanford Company, Richland WA.

Straalsund E.K. & Mendoza R.E., June 19, 1995, "SYSTEM DESIGN DESCRIPTION FOR SY-
101 HYDROGEN MITIGATION TEST PROJECT DATA ACQUISITION AND CONTROL SYSTEM (DACS-1),"
USQ Screening Against ECN 198628 : '

USQ Screening:

A. Does the PROPOSED ACTIVITY represent a change to the facility as described in the
AUTHORIZATION BASIS?

[X] No [1 Yes [1 N/A

Basis: The document, HNF-SD-WM-SDD-045, Rev 3, makes no changes to the facility as
described in the authorization basis. The hardware system design description is
being updated to reflect current status of the DACS system and do not drive any
change to the SY-101 tank farm facility. The Safety Assessment, LA-UR-92-3196, REV
14a, Los Alamos National Laboratory 1995, requirements for DACS system hardware and
software control testing and ver1f1cat1on are discussed in Appendix S. The updating
of this document is in compliance with the maintaining of current revisions of the

A-6001-203 (06/96) GEF289



ECN (4339, p5. 5ot &

] Page 3 of 3
UNREVIEWED SAFETY QUESTION SCREENING/DETERMINATION FORM | USQ Tracking No.
{Continued) TF-97-0174
Rev. 1

software which operates the pump and provides alarms, shutdown sequences and
surveillance/archiving functions.

B. Does the PROPOSED ACTIVITY represent a change to procedures as described in the
AUTHORIZATION BASIS?

[T No [] Yes [X] N/A

Basis: This is not a change to a procedure nor control associated with the operation
of the pump or its recording surveillance devices.

C. Does the test or experiment represent a test or experiment not described in the AUTHORIZATION
BASIS documentation?

[ No  []Yes [X]INA

Basis: ~ This document up date is not a test nor experiment.

D. Does the PROPOSED ACTIVITY or REPORTABLE OCCURRENCE, impact:

- OSRs or IOSRs?
- Approved IOSR Compliance Implementation Plan?

[X] No . [] Yes [] N/A

Basis: There are no changes in any OSR, IOSR, or TSR documents or requirements

governing the operation or configuration of this pump control system or this
document outlining the systems design descriptions.

E. Does the REPORTABLE OCCURRENCE or PIAB involve analytical errors, omissions, and/or
deficiencies in the AUTHORIZATION BASIS?

[1 No [1 Yes [X] N/A

Basis: This is a change to a systems .design description document not documentation
noting a reportable occurrence or PIAB. )

USQE No. 1 Greg J Gauck : . USQE No. 2 Warren G Brown
. Print Name; . Print Name
/AMU—\\\ . AMJZV it /)9/714 %3%0 /W lfsia7
Signature 5 7 B Date Signature Date
4 i t

IF "YES", USQE CONTINUE WITH DETERMINATION BELOW

USQ DETERMINATION:

A-6001-203 (06/96) GEF289



w

HNF-SD-WM-SDD-045, Rev. 3

SYSTEM DESIGN DESCRIPTION FOR THE SY-101
HYDROGEN MITIGATION TEST PROJECT DATA
ACQUISITION AND CONTROL SYSTEM (DACS-1)

. A: M. Ermi
SGN Eurisys Services Corporation, P.O. Box 840, Richland, WA 99352
U.S. Department of Energy Contract DE-AC06-96RL 13200

ECN: 643391 UC: 2030
Org Code: S4000 Charge Code: NF22Y
B&R Code: EW3120072 Total Pages: 241

, Key Words: DACS, DATA ACQUISITION AND CONTROL SYSTEM, 241SY101, MIXER
PUMP, HARDWARE, SOFTWARE
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SYSTEM DESIGN DESCRIPTION FOR SY-101 HYDROGEN MITIGATION TEST
PROJECT DATA ACQUISITION AND CONTROL SYSTEM (DACS-1)

1.0 INTRODUCTION

This document describes the hardware and computer subsystems for the Data
Acquisition and Control System (DACS) used in mitigation tests conducted on waste tank
241-SY-101 at the Hanford Nuclear Reservation. The system was designed and implemented
by Los Alamos National Laboratory (LANL), supplied to the Westinghouse Hanford Company
(WHC), and is currently being operated by Lockbeed Martin Hanford Corporation.

This document reflects the DACS-1 information for the software currently in use in
the DACS trailer: Test Strategy "TEST305", Motor Strategy "MOTOR302" and Modicon
Ladder Logic software "PLC306".

1.1 BACKGROUND

Prior to the mixer pump installation in 1993, tank 241-SY-101 experienced
recurrent periodic gas releases of hydrogen, nitrous oxide, ammonia, and methane. The
hydrogen gas represents a danger, as some of the releases are in amounts above the lower
flammability limit (LFL). These large gas releases had to be mitigated. Several instruments
were added to the tank to monitor the gas compositions, the tank level, the tank temperature,
and other parameters. A mixer pump was developed to stir the tank waste to cause the gases to
be released at a slow rate. It is the function of the DACS to monitor those instruments and to
control the mixer pump in a safe manoer.

During FY93 and FY94 the mixer pump was installed with associated testing
operations support equipment and a mitigation test project plan was implemented. These
activities successfully demonstrated the mixer pump's ability to mitigate the tank 241-SY-101
hydrogen gas hazard.

The mitigation testing uses a pump immersed in the waste tank, directed at certain
angles and operated at different speeds and time durations. The positioning of the pump and
operation of the pump is controlled by the DACS, with the test operators commanding the
system. There are many instruments used to monitor process variables within the tank at all
times. The DACS collects data from these instruments, displays real-time data for operators
and archives the data for later analysis; it also interfaces with control elements and safeguards
the operation of the test equipment.

The DACS is composed of several components working in parallel to perform the
tasks needed for test operation and monitoring.

There is a variable frequency drive that controls a motor that will move the position
of the pump to different angles. A second variable frequency drive controls a motor which
drives the pump that circulates the waste.
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A PLC (Programmable Logic Controller) interfaces with instrumentation in the
waste tank and controls elements for safe operation. This PLC has embedded logic to assure
safe operation of the pump and to process data for interfacing to a supervisory networked
computer system.

A networked computer system, using a multitasking software shell called
GENESIS, brings together all data gathered from operator input, the PL.C, and the variable
frequency drives. The GENESIS system is used to collect data from the PLC and from the
variable frequency drives controlling the motors. GENESIS displays this data in real time and
in a graphic format to the operators.” The system also stores data to files that can be analyzed
at any time and these files are archived for later analysis.

The GENESIS system also is used to control the variable frequency drives’
operation from operator requests. There is embedded logic in the system to warn operators of
critical conditions and ensure safe operation of the pump motors.

The GENESIS system supports peer-to-peer network communications to enable data
to be shared between terminals. The GENESIS network also supports host communications to
multiple supervisory stations, allowing several consoles to access comumon data.

1.2 FUNCTION AND DESIGN REQUIREMENTS
1.2.1 Basis for Requirements

The requirements for the DACS were based on the following two WHC documents:
“Test Plan for Run-In of 101-SY Mitigation Mixer Pump" (WHC-SD-WM-TP-139) [ref. 1],
and "Test Plan for Tank 101-SY Mitigation-by-Mixing Test" (WHC-SD-WM-TP-140) [ref. 2].
These documents provided the basis for conducting the run-in tests and experiments required to
conduct the 241-SY-101 mitigation tests.

Other documents, "Function and Design Requirements for Test Mixer Pump”

. (WHC-SD-WM-FDC-022, hereafter called FDC-022) [ref. 3], and “Functional Design Criteria
for Tank 241-SY-101 Hydrogen Mitigation Test Project Data Acquisition and Control System
(DACS-1)" (WHC-SD-WM-EDC-031, hereafter called FDC-031) [ref. 4], contain more
information on DACS function and design requirements. This section comprises excerpts from
these documents. .

In July 1992, FDC-022 was finalized and released as Revision 1. In addition to
presenting the functional design criteria (FDC) for design and analysis of candidate hydrogen
mitigation concepts, FDC-022 provided extensive criteria for design of the DACS, which
supports mitigation testing operations. While some general DACS criteria and/or descriptions
appear throughout FDC-022, Sections 2.3, 3.6, 3.7, 3.8, 3.9, 3.10, and 3.13 are, for the most
part, specific to the DACS. FDC-022 Table 3-1 (in Section 3.6) provides a detailed listing of
all mitigation testing instrumentation.
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1.2.2 - Functional Requirements

The DACS is required to monitor and control all of the tank 241-SY-101 hydrogen
mitigation testing systems. This edict is from the Safety Assessment (SA) [ref. 5]. Associated
ancillary systems and equipment must also be monitored and controlled, including heating
ventilation and air conditioning (HVAC), uninterruptable power supply .(UPS), and other
support systems required to achieve safe and reliable operation of the testing systems.in the
tank. Monitoring and control functions include data display, alarm annunciation, and data
storage. The DACS is also required to have methods for monitored data to be transferred to
outside data management and analysis organizations.

Data monitored by the DACS include physical and chemical properties of the waste
and the gases in the dome space and ventilation systern. The DACS tank data do not include
tank integrity data such as the leak detection system or concrete and annular space
temperatures.

The DACS control functions include pump manual control, pump automatic control,
operation monitoring, test system operating condition indication, and selected displays to
advise operating personnel of the current operating status of the systems. Manual emergency
shutdown capabilities are required, in order to provide safety backup for equipment and
personnel.

For specific DACS functional requirements, see FDC-031.

123 Design Requirements

No specific design requirements for hydrogen mitigation methods were applied to
the DACS. The trailer, HVAC system, and UPS were all originally designed to fulfill
missions at the Nevada Test Site (NTS) and were adapted for use on the mitigation project.
The internal layout and selection of equipment were all done by consensus of project
engineers. ‘

1.3 DOCUMENT OVERVIEW

This document provides detailed descriptions of the tank 241-SY-101 DACS
hardware and computer systems. The hardware layout is described in Section 2, while areas
pertaining to its limitations, operation and maintenance are covered in Sections 3, 4 and 5.
The computer system and associated instrumentation is described in Sections 6 and 7, while
details pertaining to how the tasks are accomplished through the software is covered in
Section 8.

Note: This document now encompasses the information formerly found in the DACS-1
“Computer System Design Description . . .” (HNF-SD-WM-CSDD-008, Rev. 3)
and the “. . . Input / Output Channel List” (HNF-SD-WM-EL-001, Rev. 6).
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ACRONYMS
The following acronyms are used:

Adjustable Frequency Drive (see also VED, VSD)
Alarm Operational Procedure

Alarm Response Procedure

American Standard Code for Information Interchange
Beginner's All-Purpose Symbolic Instruction Code
Binary Coded Decimal

Bayonet connector type N, size C

Computer System Design Description

Data Acquisition and Control System

Fourier Transform InfraRed

Gas Monitoring System

Hanford Local Area Network (actually a WAN)
Hewlett Packard

horsepower ]

Hardware System Design Description

Heating, Ventilating, Air Conditioning

inches per second

Inter-Range Instrument Group

Local Area Network

Multifunction Instrumentation Tree

Nevada Test Site

Private Bell Switch (X)

Personal Computer

printed circuit

Programmable Logic Controller

Pacific Northwest Laboratory (Battelle)

Report and Recipe

Remote Supervisory Station

return to zero

Resistance Thermal Device

Safety Assessment

System Design Description

.Standard Hydrogen Monitoring System

Strain Signal Processor
Uninterruptable Power Supply

" Voltage-controlled oscillators

Velocity, Density, Temperature Tree
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Variable Frequency Drive (see also AFD, VSD)
Variable Speed Drive (see also AFD, VFD)
Note: VSD and VFD are synonymous

Wide Area Network

Westinghouse Hanford Company
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2.0 HARDWARE DESIGN DESCRIPTION
2.1 INTRODUCTION

LANL provided a DACS to monitor and control the SY-101 tank mixer pump .
mitigation tests at Hanford. The DACS controls the mixer pump, records, displays, and
archives the required data from the instrumentation described in the 1/O list. The data are made
available for off-line analysis. The majority of the data are recorded at a low frequency
(approximately one sample per second or longer) for long periods of time (hours to months).
The DACS displays the data in simple, clear displays on computer monjtors. The DACS
controls the mitigation equipment through the use of commercial process control software and
1/0 modules. Automatic alarms alert operators of potentially unsafe conditions, and abort
sequences shut down the tests when unsafe conditions occur.

2.1.1 Overall Block Diagram

Figure 1 shows a block diagram of the DACS. It is divided into six major
subsystemas:

GENESIS
PLC AUXILIARY

UPS HVAC || TRAILER CONTROL
SYSTEM SYSTEM SYSTEMS
—] eRrINTER

—  ups —{mEcHANIGAL] [~ CONTROL  sTRaReY
| | wvioeo
SYSTEM

—  Hvac I erectrical] | paRg I MOTeR.
— oTHerR

'— BATTERY \—PRO‘T‘ECETION L As%l%gr?g "

—  AF5000

L ARCNET
L} mowitor
SYSTEM

Figure 1. DACS Block Diagram
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Uninterruptable Power Supply (UPS)

Heating, Ventilation, and Air Conditioning (HVAC)
Instrumentation trailer

Programmable Logic Controller (PLC) system for instrumentation
GENESIS control system

Auxiliary systems and components

S AL

Each major subsystem is further divided into its own subsystems and will be
described on that basis.

2.1.2 Site Support

Site support is limited to electrical power, telephones, including the local-area
network (LAN), and trailer émplacement. There is no plumbing in the DACS trailer or DACS
equipment in the tank farm. The HVAC is self-contained (see Section 2.3).
22 UNINTERRUPTABLE POWER SUPPLY
2.2.1 Generél

The UPS is housed separately from the trailer and is located immediately to the west

of the HVAC skid, outside the trailer. The UPS is housed in a metal "shack" mounted on a
skid. Inside the shack are the following:

1. UPS unit :

2. HVAC system for the shack (attached to the wall of the shack).
3. Batteries

4. Utilities (lights, breaker panels)

Outside the shack are auxiliary cables, connectors, connection boxes, a transformer,
and a disconnect switch. ’

For the UPS system mechanical and electrical drawings, see "System Design
Description 241-SY-101 DACS Uninterruptible Power Supply” (WHC-SD-WM-SD-076)
[ref. 6]. See Section 2.4.3.1 for information on trailer instrument power.
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222 UPS Unit

. The UPS is a Custom Power model 120-10KNT. It converts 208-V 3-phase to 120-
V 1-phase. It is rated for 10 kVA and can supply over 20 min of power to a fully running
DACS and over 1 h of power to the DACS if only essential equipment is turned on (see
Figure 2). Upon loss of power from the mains, the UPS will instantly (within 1/2 cycle of 60
Hz) take power from the batteries, invert it to 120-V 1-phase, and supply the DACS instrument
power. While the power mains are active, the UPS supplies charging current to the batteries.

208V oo UPS Skid
___________ S UPS unit :
1\ Breaker 1 S
2 panel i : H
. i ]
i H . Custom Power !
s " o—t | Batteries model 120KNT | i
: |
] .
I To UPS 20 for i
| q_:_; HVAC mve I
! 17 and skid 00 A !
____________ i utilitios :
) 120V E 1I)Sxtem;l connection
~ 0X an
1-phase | flexible cable
480 VAC
3-phase
from
WW-101-3 100 Amp DACS Trailer
. 100 Amp o R ST oo
|
flexible cable | i
— Panel B Panel A !
. i i
] |
101-X1 . i To lights, to computers ’ i
i Utility power _and :
,____i . instruments |
208V ;
% 3ophase  beoioeoool Otility __ ________. Instrument __ ___ ;

——> To HVAC
Figure 2. DACS Electrical Power Block Dzagram

Switches to manually bypass the UPS and to test the batteries under load (both the
DACS and a dummy load) aré available. The UPS monitors both the incoming line voltage
and the battery voltage and provides indicators and alarms. These indicators and alarms are
displayed both at the UPS panel and, remotely, in the DACS. .

223 HVAC (for UPS)

The HVAC system is mounted to the outside wall of the UPS shack and supplies
forced cool air for the batteries and the UPS unit. It is a Bard model 20WA1, 1-ton unit.
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2.2.4 Batteries

Twenty-five batteries are in the UPS shack.  Each is a 12-V lead-acid sealed gel
battery (shaped like a large car battery). Each battery is rated for 800 amp-hours.

The batteries are located in a cabinet opposite the UPS unit inside the UPS shack.
The batteries are on pull-out shelves, arranged in an array of 10 by 2 (with five spares) to give
a maximum output of 132 V at 100 amps nominal. The batteries are connected via heavy buss
wire and the output of the battery cabinet before it is input to the UPS unit. There is a 100-
amp circuit breaker to protect the battery array.

2.2.5 Auxiliary Elements

~ Attached to the outside of the UPS shack are power cables, junction boxes, and
disconnect switches. The essential cables, disconnects, and junction boxes are identified in
drawing EG&G NF-50721. Those cables and switches not identified are left over from the
time the UPS shack was used at the Nevada Test Site (NTS). They were used for connecting
dummy loads and supplying power to systems other than the trailer.

2.3 HVAC SYSTEM

During the 4th quarter of FY94, Morrison Refrigeration Company replaced the
HVAC system at DACS-1. A contract was established with Morrison for future maintenance
of the system.

The HVAC is connected to the trailer via flexible 24-in. ducts. Two ducts are
provided for cool air into the trailer and hot air exiting the trailer.

2.4 DACS TRAILER
2.4.1 General

The trailer is a totally self-contained 52 x 12 ft instrumentation trailer designed to
contain electronic and computer equipment. Instrument power is supplied via a 10-kVA
external UPS (see Section 2.2), while separate utility power comes directly from the mains (see
Section 2.1.2). The temperature is maintained by an external HVAC system (see Section 2.3).
The trailer is located just outside the fence north of the SY-101 between the fence and the
steam line. Details of the trailer mechanical, electrical, fire protection, rack layout, and other
systems are given in drawings EG&G NF-2649 and H-2-822861, H-2-822862 and
H-2-822863. : . ‘



HNE-SD-WM-SDD-045
Rev. 3
Page 10

The trailer provides a suitable environment to house the computers, data acquisition
equipment and other electronics. In addition to the computers and data acquisition equipment
the trailer also houses the video camera controls, video monitors, and power supplies.

2.4.2 Trailer Mechanical

The trailer is mounted on a 3-ft-high structure to anchor it to the ground and keep
the wheels off the ground. The underside is skirted with aluminum siding. Inside, the trailer
is divided into three sections: a workbench, an instrument rack, and a computer console. In
addition to those three areas are other amenities located in various places. A partial wall
separates the computer consoles from the instrument racks. There are separate outside
entrances to both areas. For details on the trailer mechanical see drawing EG&G NF-2649.

2.4.2.1 Bench Area

~ At one end of the trailer is a small workbench with equipment manuals in the
cabinet above the bench and general spare parts (fasteners, cable connectors, some €lectronic
parts).

2.4.2.2 Instrument Rack Area

The rack layout is found in drawing H-2-822861. In the rack area are 9 each
standard 24 x 30 in. deep (19-in.- internal) instrument racks, containing the following (listed in
order from the bench area):

Rack 14: Video monitors

Rack 13: Open

Rack 12: GENESIS STATION10

Rack 11: 1/0.drop 14, PLC control systems

Rack 10: Gas-monitoring computers and equipment

Rack 9: Open

Rack 8: GENESIS STATIONS, ARCNET equipment, signal conditioning

equipment, test equipment, ¥/O drop 15
Rack 7 & 6:  Signal conditioning equipment, test and troubleshooting equipment,
and fast data-logging equipment.

(Note: a distinction is made between the physical trailer and the DACS. Thus the
gas monitoring equipment located inside the trailer is not necessarily part of DACS.
Likewise, all DACS equipment is not necessarily located inside the trailer.)
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Signals flowing into and out of the DACS enter and exit via cables connected to a
patch panel located across from racks 8, 9, and 10. The patch panel signals and layout are
described in drawing H-2-815401. Modicon communication cables pass through the floor of
the trailer.

2.42.3  Computer Console Area

In the console area are eight computer stations, each with a Texas Microsystems
model 8014 industrial-type PC. The computers are numbered 1 to 8 in a clockwise order. The
rack layout is given in drawing H-2-822861. The functionality of the GENESIS STATIONs
5 through 8 are described in Section 2.6.2. The functionality of STATION1 is described in
Section 2.5.6.

In addition to the computer consoles is a cabinet for three printers and a fax
machine (these functions are described in Section 2.7.1), a copier, and several cabinets
containing documentation and backup disks. Above most of the computer video displays are
5-inch panels containing various alarm annunciators, switches, and readouts.

2.4.3 Trailer Electrical

The trailer has two separate power systems, one for instruments and one for
utilities. Utility power is 208 V 3-phase. Instrument power is 120 V 1-phase from the UPS.

2.4.3.1 Instrument Power

Instrument power is supplied via the external UPS to a 4-conductor (3-phase and
ground) 100-amp connector on the outside north wall of the trailer. The UPS converts 208 V
3-phase t0 120 V 1-phase. At the UPS output connector, three conductors are tied together as
the "hot" and the fourth conductor is the return/ground. The power enters the side of the
trailer and is routed to breaker panel A. Panel A is wired for 3-phase, but as stated before, all
three phases are the same. From the breakers the power is routed to the inside of each rack
and console to power strips in each instrument rack and console rack. Voltage and current are
monitored at the breaker panel for display in the DACS (via PLC input and GENESIS display).

The essential parts of the instrument power connection to the trailer and through the
UPS are shown in drawings in the vendor information file.

2.4.32  Utility Power

Utility power is supplied via the power mains to a connector on the outside north
wall of the trailer. Power from the connector is routed to breaker panel B. The 208 V 3-phase
circuit panel is located in the wall dividing the rack area from the console area, adjacent to the



HNE-SD-WM-SDD-045
Rev. 3
Page 12

instrument power panel A. From the breakers the power is routed to the lights and power
strips around the perimeter of the trailer.

The essential parts of the utility power connection to the DACS are shown on
drawings in the vendor information file.

244 Trailer Fire Protection

Trailer fire protection is provided by a Fenwal model 1301 Halon fire suppression
system. The Halon bottle is located in a shielded container high outside the East of the trailer
and the control system is located in the wall dividing the rack area from the console area. Heat
and smoke detectors are located on the ceiling around the trailer. Fire alarm pull-boxes are
located next to each door. The trailer system is integrated into the Hanford fire alarm system.

2.4.5 Emergency Lighting

‘When utility power is lost to the trailer, two Shure-Lite model LM-1 emergency
lights provide up to 90 min of emergency lighting. One is located above the copier in the
console area. The other is located in the bench area. Power for charging the batteries and to
detect the loss of power is provided by outlets on a utility power strip on the wall. However,
to be NEC compliant, this will be changed so the (charging) power comes directly from the
light power circuit.

2.5 PROGRAMMABLE LOGIC CONTROL (PLC) SYSTEM
2.5.1 General

Figure 3 shows a breakdown of the PLC system as an extension to Figure 1. The
PLC system consists of the following:

1. Controllers
2. 1/O drops
3. Auxiliary systems
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252 Controllers

The controllers are AEG-Modicon model E984. DACS uses the E984 configured
for complete redundancy via a second E984 unit operating in a "hot standby" mode and allows
switchover from a failed primary E984 to the secondary E984. In the hot standby mode, data
from the primary E984 are "shadowed" to the identically configured secondary I/O on a
periodic basis. If internal diagnostics detect a watchdog failure, the switchover is executed and
provides for a bumpless (i.e., less than one 50-ms scan time) transfer from one controller to
the other. :

The hot standby is connected using Modicon recommendations. For detailed
information on that connection circuitry, consult the Modicon 984 manual. For detailed
connection information on the programming, see Section 2.5.6. .

2.5.3 Locations (I/O Drops)

2.5:3.1 General

The I/O field is made up of Modicon-AEG 800 series I/O. Typical I/O modules
being used on the DACS are: model B875-101 analog input, model B824-16 24-Vdc output,
model B885-002 ASCII BASIC, and model B883-200 thermocouple. The I/O is configured in
several drops and distributed in the I/O clusters at strategic locations. The I/O is connected to
the E984 via dual coaxial cables to the E984 PLC.

There are currently more than 200 channels of I/O that are described in the "Tank
241-101-SY Hydrogen Mitigation Test Functional Design Criteria" [ref. 3]. The I/O modules
are housed in environmentally controlled housings with other electronics.

I/0 drops 5 and 6 no longer exist. At one time, location 5 was to be used for the
MCC shack for the Eaton VSDs.

The word "location" as listed in the I/O channel list is listed as "locations" in some
older drawings and documents. Other documents use the term, "I/O drop" for location. The
/O channel list and the DACS software use the term, "I/O drop" to indicate a tap in the
Modicon communications link. Furthermore the drops are not numbered sequentially, but are
related to the "location" by multiplying by 2 (and adding 1 for multiple drops per location).
Thus, location 1 (pump instrumentation cabinet) has drop 1, location 2 (Bldg. GMS-1) has
drop 4, and so on. The exception to this is drop 13, which is at location 8. It was changed to
13 from 17 due to addressing limits of the E984 PLCs - they cannot address beyond 16.

This document will use the term "location” to indicate a physical location, and "I/O
drop," or just "drop” to indicate a communication tap, to be consistent with the current -2
drawings, the DACS software, and the I/O channel list.
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2.53.2 Location

Location 1 is the set of Modicon modules in a single I/O drop (drop 2), for the
mixer pump instrumentation. It consists of two Modicon racks. In the first rack are 3 model
B875-101 modules set for 420 mA inputs. In the second rack is a model B827-024 digital
input (24-V switch) module and a B865-002 BCD input module. There are no outputs
(controls) in this /O drop. The drop is physically located in a NEMA-12 instrument cabinet
on top of SY-101 tank southeast of riser 16A. The following pump signals are monitored:

Intake and discharge pressure
Intake and discharge flow

Intake and discharge temperature
Motor oil temperature

Motor oil moisture limit
Rotational motor position
Rotational motor limits

NoUnsEwRNe

2.5.3.3 Location 2

Location 2 is a set of Modicon modules in a single I/O drop (drop 4), for various
instruments, but mainly the thermocouples on MIT 17B and MIT 17C. It consists of 2
Modicon racks. In the first rack are two model B875-101 modules set for 1 to 5-V inputs, 1
model B827-024 digital input (24-V switch) module, and one B883-200 thermocouple input
module set for type-K thermocouples. In the second rack are five model B883-200
thermocouple input modules set for type-K thermocouples. These modules have been
modified. There are no outputs (controls) in this I/O drop. The drop is in a small cabinet on
the east wall floor inside Bldg. GMS-1. The following signals are monitored:

Temperatures for MIT 17B
Temperatures for MIT 17C
Vent header temperature
Vent header relative humidity
Tank dome pressure
Hydrogen concentration
Camera nitrogen pressures
ENRATPF level gauge, riser 1A
ENRAF level gauge, riser 1C

WA BD =
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2.5.3.4 Location 3

Locatjon 3 is a set of Modicon modules in a single I/0 drop (drop 6) for various gas
monitoring diagnostics. It consists of one Modicon rack with four modules: three B875-101
modules and a B827-016 module. There are no outputs (controls) in this I/O drop. The drop
is physically located in a cabinet on the south wall of Bldg. GMS 2. The following inputs are
monitored:

SHMS cabinet trouble
Hydrogen concentrations

FTIR diagnostics

Gas chromatograph diagnostics
GMS-2 building temperature

MR

2.5.3.5 Location4 °

Location 4 is the set of Modicon modules in two I/O drops (drops 8 and 9) for
various instruments. It consists of three Modicon racks. In the first rack are four B875-101
modules set for 4-20 mA. In the second rack is one B875-101 module set for 4-20 mA, one
B827-032 module, and one B824-016 module. In the third rack (drop 9) are four model
B875-101 modules set for 4-20 mA. There are no outputs (controls) in either I/0 drop. The
drops are located in I/O cabinet #4 near Riser 1B. The following inputs are monitored:

VDTT velocities and temperatures

I/O #4 cabinet temperature

Hydrogen concentration

Area gamma radiation and instrumentation diagnostics

LS

2.5.3.6  Locations 5 and 6

Locations 5 and 6 are not used. Both were to be used in the original system, but
have been deleted. Location 5 was the motor control center (MCC) shack, but it turned out no
Modicon I/O was needed.

2.5.3.7 Location 7

Location 7 is the set of Modicon modules in two I/0 drops (drops 14 and 15) for
various instruments. It consists of three Modicon racks with nine modules. In the first rack
are three model B875-101 modules set for 0-10 V. In the second rack is a model B827 digital
input module, 2 B824 24-V ocutput module, and three B875-101 modules all set for 1-10 V. In
the third rack (drop 15) are two model B829 modules, a B828 module, and a B885 ASCII
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BASIC module. This location is the only one with outputs (controls). The drops are
physically located in the DACS trailer (see drawing H-2-822875). The following inputs are
monitored:

Trailer instrumentation cabinet temperatures
UPS diagnostics
Video camera diagnostics
DACS trailer instrumentation ac current (1-phase)
DACS trailer instrumentation ac voltage (1-phase)
DACS weather station
Emergency stop monitor
_ Pump accelerometers
All strain signals
0.  All high-frequency strain alarms

PN R O o e

In addition to the input modules are instrument output modules B828 and B824-016.
The following signals are output from the modules:

1. Emergency stop signal
2. " Nicolet trigger
3. Communications timer (1nterna1)

2.5.3.8 Location 8

Location 8 is the set of Modicon modules in two I/O drops (drops 13 and 16) for
various instruments, mainly the thermocouples for the tank bottorn and side. It consists of two
Modicon racks with ten modules. In the first rack are five model B875-101 modules set for O-
5 V. In the second rack are two model B875-101 modules set for 4-20 mA and 0-5 V, and
three model B883-200 thermocouple modules set for type-J thermocouples. There are no
outputs (controls) on this I/O drop. The drops are located in the DACS trailer (see drawing
- H-2-822875). The following inputs are monitored:

1. Vent header flow
2. Tank side and bottom thermocouples
3. Vent header hydrogen concentration
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2.5.3.9  Location DACS

This location is used as a place holder for internal signal names or "tags." There
are no input or output signals, only internal signals. The physical location is in the DACS
trailer. Internal signals in this location are used mainly for diagnostics such as instrument
failures, or communication failures. The main PLC abort coil is a tag in this location.

2.54 Auxiliary Systems for the PLC

Each I/O drop has a model J890 remote I/O interface module. The J890 is used to
control the internal working of the rack(s) in the particular drop, and to communicate with the
E984 PLCs in the DACS trailer. Each drop is connected to the E984 controller via coaxial
cables configured according to H-2-140169. The J890 modules communicate module status
and data to the E984s. The J890s also receive setup information from the E984s for the
modules in their rack(s). Each I/O drop also has a model P810 rack power supply.

Where there is more than one Modicon rack in a particular drop, one rack acts as
the primary rack while the others are secondary. The primary rack contains the P810 and J890
modules. Communications to the secondary racks are provided via a model W801
multiconductor cable. Power is supplied to the secondary racks via a model W808 cable
connecting the two racks.

Where external power is required (i.e., to control relays), power supplies are used.
Normally these are 24-V high-current (several Amps) instrument-grade power supplies,
physically located beneath the appropriate Modicon model B824-016 module. An example of
this is an HP adjustable power supply (set to 24 V) located in the trailer in rack 11 below drop
14 to provide relay power for the E-stop circuits.

2.5.5 Strain Gauge Recording System
2.5.5.1 General

Figure 4 shows the essential components of the strain gauge recording system. In
all channels, the strain element is a single active component in a bridge circuit with the bridge
completion resistors located above the tank. The bridge excitation voltage for all channels is
10 V. The nominal strain gauge resistance is 350 ohms for all channels.

2.5.5.2  Pump Column Strain Gauges

These strain measuring systems are shown in the top half of Figure 4. -They do not
have a Calex amplifier in the field, nor do they have intrinsic barriers (the pump column
interior is not an explosive environment). The Ectron model 776B strain gauge signal
processors (amplifiers) are set for a gain of 1000. Strain bridge excitation is provided by the
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Ectron unit. The Ectron output signals pass through a 6-pole, 1-kHz low-pass Bessel filter.
Full-scale output of the Ectron amplifier is +/-10- V.

After the Ectron amplifiers, the individual signals are routed via RG-58 and a BNC
connector, to a tee. Both paths after the tee provide high impedance, so this tee is a simple
BNC tee. One side of the tee is routed to a 2:1 voltage divider, the other side is routed to the
input of a Modicon model B875-101 module set for +/-10-V input.

2.5.5.3 MIT, VDTT Strain Gauges

Gain = 1000
: - 21 ‘ .
Sirain | |  Bridge yologe Avens S}ram
Element Completion divid Filter [ Signal
T / vicet Processor
Signal/"ovOlts Alarm?
Bridge Power Modicon Nicolet |[Abort _l'/l
B§Y7 _ecorder Modicon
B829
Pump Column elements
Gain=200 Gain =10
; - 21 i
Strain | | Bridge | | Intrinsic ; volage Avens g:;;‘:l
Element Completion Barrier "‘ dvidor TFllter N
Alarm~_ "
/Signal Signal Modicon Abm‘*l'—’/{

Nicolet
B827 recorder Modicon
B829

Bridge Power 10 volits Bridge Power

MIT, VDTT elements

Figure 4. Strain Gauge System Essential Elements

These strain measuring systems are shown in the bottom half of Figure 4. A Calex
model 460-115 amplifier is used in the field to boost the signal into the trailer and into the
Ectron model 776B amplifier. The gain on the Calex amplifiers is set to 200 and the gain on
the Ectron amplifier is set to 10. The Calex amplifier module provides the excitation voltage
for the strain bridge. The Calex output signals pass through a 2-pole, 9.5-Hz low-pass Bessel
filter.
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After the Ectron amplifiers, the individual signals are routed via RG-58 and a BNC
connector to an individual tee. Both paths after the tee provide high impedance, so the tee isa
simple BNC tee. One side of the tee is routed to a 2:1 voltage divider, the other side is routed
to the appropriate input of a Modicon model B875-101 module set for +/-10-V input. The
- Modicon inputs are used to feed the strain signals directly to the GENESIS control software for
display and archive. These are the "slow" strain signals.

Currently, two of the four strain gauges on the pump column are operational. The
remaining strain gauges on all the other instrument trees are out of service.

2.5.5.4  Nicolet High-Speed Recorder (STATION4)

From the 2:1 divider (after the Ectron amplifier), the signals are again teed with a
simple BNC tee. One of each of the signals from the tees is fed via RG-58 and BNC
connectors to the appropriate input of the Nicolet model Multipro DAS data recorder with
model 120 4-channel input cards. The Nicolet data recorder is set for a maximum input of
+/-5-V.

The Nicolet data recorder is controlled by software running under Windows on
STATION4. A GPIB cable connects STATION4 to the Nicolet. Setups, data retrieval, and
data archive to disk are all handled from STATION4. Sampling speed, record length, offset,
gain, and pretriggers may be loaded to the Nicolet data recorder from STATION4.

i The Nicolet has two external triggers and both are used. One trigger is a TTL level
input, and the other trigger takes a high-level pulse (although configured for 5 V). The TTL
trigger input is connected to the output of a Modicon model B828-016 TTL output module
(drop 15). This signal is activated when any low- or high-frequency strain alarms occur. The
other Nicolet trigger input is connected to the output of a Modicon model B824-016 24-V
switch module (drop 14). This signal is activated when the pump is running. Because the
pump-run trigger signal is 24 V, it is divided by a simple 5:1 voltage divider in line with the
signal (47 K ohms series, 10 K ohmns shunt, inside a BNC in-line connection box). Both
trigger signals are routed via a BNC connector and RG-58 to pigtailed wires at the Modicon
module terminal blocks.

2.5.5.5  Strain Signal Processor

From the 2:1 divider (after the Ectron amplifier), the signals are, again, teed with a
_simple BNC tee. One of each of the signals from the tees are fed via RG-58 and BNC
connectors to the appropriate input of an Avens model 4000 high-pass filter chassis located in
the bottom of Rack 7. The individual channel filters are all set for a cutoff frequency of
0.1 Hz with a gain of 1.
The filter output signals are routed via RG-58 and BNC connectors to the
appropriate inputs of the EG&G N-DP-172 strain signal processor (SSP). The SSP consists of
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16 individual channels that each compare their input signals with preset levels. One preset
level is for an "alarm" and one level is for an "abort" (an output for the "mean" level is
available but not used). The alarm and abort outputs for each channel are 5-V TTL outputs
active when the input level is above the respective preset level. The individual alarm and abort
outputs are routed via RG-58 cable and BNC connectors to their respective input of a Modicon
B829-116 TTL input module. This provides the PLC ladder loglc with a direct, discrete s1gnal
for alarm and abort for the strain signals.

2.5.5.6  Ectron Calibrator

The Ectron amplifiers have built-in calibration signals that can be switched into the
amplifier input. The calibration signal is a three-level signal: full-scale positive, full- scale
negative, and zero. The full-scale voltage may be adjusted internally (see the Ectron manual
for instructions). The three levels are applied to the input of the amplifier as a return-to-zero
(RZ) pulse train. An 8-bit ID code may be programmed into this pulse train (see the Ectron
manual for instructions).

An EG&G model N-TF-56 HPSCU calibrator, in rack 7, is used to control the
calibration signal to all of the Ectron amplifiers. Cal Enable and Cal Clock signals (with
signal return/common) are generated by the model N-TF-56 and are routed to terminal boards
in rack 6. From the terminal boards, those signals are routed to the individual amplifiers to
pins on J2 of the Ectron amplifiers. )

To operate the model N-TF-56, turn the power on, select the rate of the RZ clock
with the front panel switch, and switch Cal Enable to Manual (also on the front panel). The
Ectron amplifiers will now output their individual calibration signals. '

2.5.6 Modicon Console (STATION1)

The first computer rack in the trailer houses the computer that communicates and
programs the Modicon E984 PLCs. The computer is a Texas Microsystems model 8014. The
monitor is a Texas Microsystems model 1006R-G. The connection from the computer to the
Modicon PLCs is via a Modbus Plus network connection. The computer is connected to the
system printer through port LPT1 (see Section 2.7.1). A trackball is used for cursor
" manipulation, and is connected to a bus mouse card (IRQ10, port 338H).

S Installed on STATIONT1 is Modsoft application software. Modsoft, Modicon's

- programming and utility software, provides the following functionality: offline program
development, online program maintenance, and I/O module status monijtoring. The Modsoft
protocol uses these utilities for reading/writing registers or discrete inputs/outputs and for
broadcasting data.
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2.5.7 Modicon-GENESIS Interface

Interface to the GENESIS system is via Modbus-Plus protocol (see Modicon 984
User's manual). A Modbus-Plus connector is on the front of each of the E984 controllers.
The Modbus-Plus network begins at the PLC at address 33, then continues to the PLC at
address 01, STATION1, STATIONS, STATION7, and to STATIONS. The end-points (PLC
at address 33 and STATIONS) require a terminated connector (light grey), while all nodes in
between require an in-line connector (dark grey).’

2.6 GENESIS (DATA ACQUISITION AND CONTROL)
2.6.1 General

GENESIS is an industrial process control system produced by Iconics in
Foxborough, MA. The software is built on a real-time operating system, AMX, providing
multitasking and preemptive scheduling of events. This networked computer system, using
this multi-tasking software shell, is designed to collect data from operator input; the PLC, and
the variable frequency drives, display the data in real time to operators, and log the data for
archival and future analysis. Functions embedded in the system for controlling and positioning
the pump allow the GENESIS system to use the data collected from the PLC and variable
frequency drives to warn operators of critical conditions.

The nucleus of the DACS is a system of six PCs running GENESIS. The PCs are
designated as STATIONS, STATIONG6, STATION7, STATIONS, STATIONY and
STATION10. STATIONDY is located in rack 8 of the equipment rack area of the DACS trailer,
and STATIONIO is located in rack 12. The four remaining stations are located in the
computer console area of the DACS trailer. In addition to these six GENESIS stations in the
DACS trailer, there are four remote stations designated as STATION11, STATION13,
STATION15, and STATION17. STATION11 is located in a West Tank Farms office in Bldg.
278WA, and STATIONL3 is located in the 306E Bldg. STATIONIS is located in the 200E
area, Bldg. 2750. STATION17 is a mobile DACS Developer RSS. Figure 5 shows a block
diagram of the connection between the computers, and Section 2.6.2 explains the primary
function of each PC.

2.6.2 GENESIS Stations

STATIONS is the GENESIS data collection runtime station.
STATIONSs 6, 7 and 10 are local remote supervisory stations.
STATIONT7 is also a backup station to each runtime station.
STATIONS is the pump control runtime station.

STATIOND is a file server interface to the local real-time network.
STATIONS 11, 13, 15 and 17 are remote supervisory stations.
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The computers used in the DACS trailer and STATION11 are Texas Microsystems
model 8014. The monitors used are Texas Microsystems model 1006R-G. STATION13 and
STATION1S5 are Gateway 2000 computers with NEC Multisync SFG monitors. Kensington
Expert Mouse V. 2.0 model trackballs are used with each PC. The STATION17 computer is
located in the 328 building, and its configuration is controlled by DACS developers. In the
DACS trailer console area the OEM trackballs are replaced with color coded and numbered
billiard balls corresponding to the station number. . Due to the close proximity of each PC, this
practice alleviates potential confusion. The internal configuration for each PC is documented
in Appendix A.

The main functions of the TEST strategy on STATIONS are instrument monitoring,
data logging, alarm generation, and PLC control. Essential to these functions are
communications with the Modicon PLC, with the STATION8 MOTOR strategy (via the PLC)
and with other stations on the network. In addition to the main functions, the strategy also
provides the ability to generate hard-copy reports of the data. Given below is an overview of
these TEST strategy functions and the communication paths needed to accomplish them. The
GENESIS TEST strategy on STATIONS communicates with the MOTOR strategy on
STATIONS and the Modicon PLC via Modbus Plus network communications. It
communicates via the ARCNET with the RSS stations for operator displays, and with
STATIONSY, the data-archiving computer.

Data monitoring is one of the primary functions of the TEST strategy. Tank
instrumentation data and system status information are presented on a number of operator
display screens. The operator displays fall into three basic categories plus a MAP screen. The
MAP screen shows the organization of all of the other screens in the system. The three screen
categories are used for monitoring and are discussed below.

The TEST strategy is responsible for logging data to the STATIONS hard drive and
transmitting the data to the archiving computer STATIONS. The data are used for long-term
tank monitoring and to evaluate the results of the pump tests.

The runtime MOTOR strategy on STATIONS contains logic for controlling and
positioning the pump. This logic uses operator input, the current status of the pump and
directional motors, and the current feedback signal levels of the critical variables in the waste
tank to determine what the directional motor should do. This task will command the
directional motor’s frequency drive to move the pump to the operator’s desired position when
all conditions are correct.

The mixing pump motor is controlled through its variable frequency drive by the
logic associated with pump operation in the MOTOR strategy. The logic uses the current
values of the critical variables in the tank to decide if commands from the operators to start or
stop the pump motors should be honored. If allowable, commands are sent to change the
pump’s operating status.

There is logic embedded in the MOTOR strategy to abort the directional or pump
motor operation. This task will immediately shut down operation of either motor if any of the
abort criteria becomes active. STATIONS will display alarm conditions in the alarm summary
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and warn the operator with an audible alarm when a signal goes into alarm state. See Section
6.2.1 also.

The tests that are performed on the waste in the tank involve operating the pump at
different speeds and at different angles. A test is selected using a display of the MOTOR
strategy on the STATIONS console. This selection determines a predetermined set of speeds
and angles so that the test parameters can be downloaded easily to the active parameters of the
position and mixing pump control logic.

2.6.2.1 STATIONI11, STATION13, STATION1S5, and STATION17

Four remote supervisory station (RSS) computers are located outside of the DACS
trailer. STATION11 is located in a West Tank Farms office in Bldg. 278WA, STATION13 is
located in the 306E Bldg., STATIONT1S is located in Bldg. 2750, and STATION17 is a mobile
RSS used by the DACS software developers. They transfer their network data packets over
phone lines at 9600 baud using special ARCNET/RS-232 conversion units called Arc-Links.
The connection of the Arc-Links will be discussed in Section 2.6.3.2.

These terminals are outside of the DACS trailer. They function just as an RSS
terminal in the DACS trailer except these stations are "read only.” These PCs are able to
receive information from the TEST strategy, but no changes to values in the strategy can be
made from these terminals.

2.6.2.2  STATIONS

STATIONS, the primary data acquisition computer, is connected to the Modicon
984 PLC through the Modbus Plus network. The strategy functions STATIONS performs are
as follows

Send and retrieve field values from the Modicon 984 1/0 drops
Write those engineering values to disk as GENESIS history files
Participate in the watchdog timer with the 984 ladder logic

Look for alarm and abort conditions in the strategy

Send aborts to the 984 for inclusion in the abort limit ladder logic.

el .

2.62.3 STATIONG6, STATION7 and STATION10

The local RSSs, STATION6, STATION7 and STATION10, are linked to
STATIONS and can receive and send values to the TEST strategy allowing the operator to
display and change values in the strategy. These RSS terminals are-allowed access to the
runtime station strategy through graphic displays developed for the strategy.
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2.6.2.4 STATION7

The primary role for STATIONT is as an RSS. This terminal can bring up dynamic
displays that update directly from the TEST strategy. Another function of STATION7 is that
of being a "backup" to either STATIONS running the TEST strategy or STATIONS running
the MOTOR strategy. This station can act as the TEST strategy runtime station or the
MOTOR strategy runtime station. The tasks embedded in each strategy would be performed
by this station if it becomes a runtime station. See section 2.7.2.

2.62.5 STATIONS8

This personal computer is dedicated to running the GENESIS Runtime MOTOR
strategy. The Gen-Net network node name STATIONS is used to reference this computer. It
is connected to the PLC through the Modbus Plus network. The main task STATIONS
performs during communication with the AF5000+ variable frequency drives are monitoring
data from the drives and sending commands to them. This is performed with the Eaton
AF5000+/GENESIS communications driver.

2.6.2.6 STATION9

STATIONGO is a PC dedicated to file transfer; it has both an ethernet card to access
the Westinghouse WAN (HLAN) and an ARCNET card to receive files over the Gen-Net
network. The data files logged on STATIONS are archived every 2 hours by using a file
transfer function to transfer data files from STATIONS to STATIONY. The data files are
copied to a removable media drive on STATIONY and are transferred to a file server on the
HLAN. STATION9 on the Gen-Net network is logged onto a Hanford ethernet file server and
is operated in Gen-Net file server mode. This allows files from STATIONS to be transferred
to a Hanford file server without broadcasting real-time data packets over the HLAN.

263 GENESIS Network (ARCNET)

2.6.3.1  General

The GENESIS system supports peer-to-peer network communications to enable data
to be shared between terminals. The GENESIS network also supports host communications to
multiple supervisory stations, allowing several consoles to access comumon data. The physical
network protocol used by GENESIS is ARCNET hardware implemented in a star
configuration. The ARCNET and other network connections are coupled to an active hub with
coaxial cable as shown in Figure 5.
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2.6.3.2  Physical Connection

Each of the GENESIS stations is connected via an ARCNET link in a "star"
configuration. Each station has an SMD model PC-130 ARCNET card. A BNC connector on
the card is attached to a length of RG-62 cable. Each of the cables is connected to a BNC
connector on one of two ARCNET hub modules located in trailer equipment rack 8. The hub
modules are either a CCSI model MODHUB-16, or SMD model HUB-03-120 (both are
interchangeable).

The remote RSS stations are also on the ARCNET. Since ARCNET does not
support lengths of RG-62 greater than 1500 ft, special modems are used to translate the
ARCNET information packets to RS-232 9600 baud for transmission over the phone lines. An
ArcLink translator converts the RS-232 serial data to ARCNET (and vice-versa) data for
transmission on the RG-62 cable. A synchronous modem transmits the RS-232 data over the
phone lines. One pair of the modem/ArcLink-translator combination is used for each station.
The modems.in the trailer are set for "answer" and the remote modems are set for "dial."

2.6.3.3 ARCNET to HLAN Connection

In addition to the ARCNET, GENESIS has a connection to the HLAN. This is
accomplished through STATION9. STATIONY is attached to both the ARCNET star, and the
HLAN via an ethernet card. Although not a direct gateway, STATIONO runs special software
to transfer archived data received from the GENESIS system, to a server on the HLAN. A
broadband Ethernet card is installed in STATION9 and the connection to HLAN is made by
RG-58 cable with an F connector.

2.6.3.4  Software Communication

Information must be exchanged between system components to integrate all of the
data and control signals into a workable whole. Communication routines are employed to read
signals and data from the PLC and AF5000 devices and to send control commands to the pump
equipment. The display terminals share data over ARCNET (a real-time data network) and
Modbus Plus. These networks permit multiple users to share information and allow strategies
to share critical signals and control commands.

Communication between the TEST and MOTOR strategies is accomplished via
PLC. Data relating to the variable-speed drives for pump motor control and directional motor
control are sent from the MOTOR strategy to the PLC. The TEST strategy accesses this data
for logging and display.

Pump tests are initiated from the MOTOR strategy. Critical data and other
information for the control of the tests are shared by the MOTOR strategy and the PLC.

These are such things as test-énable signals and timer durations so the PLC can time the length
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of a test independently and use abort limit values that vary based upon the pump speed used for
a particular test. .

Data from the positional encoder are needed in the MOTOR strategy. These data
originate in the PLC. The TEST and MOTOR strategies communicate with the Modicon PLC
via Modbus Plus. Figure 5 shows the connection between the Modicon PLC and GENESIS.

Data are logged first locally on STATIONS by the TEST strategy. The data are
then transferred to the data archiving computer, STATIONS. After a successful transfer, the
data are then deleted from STATIONS. The computers are linked with ARCNET, and the
transfer is accomplished by using a GENEFXR block located in the TEST strategy. The data
archiving computer is networked to both ARCNET and to the HLAN.

2.7 -~ AUXILIARY SYSTEMS

Augxiliary systems include printers, printer switches, A-B switch for STATION7
and STATIONS, the video copier system, PC external speakers, and annunciator panels.

2.7.1 Printers

There are three printers in use in the console area adjacent to console rack 1.
Figures 6, 7, and 8 show block diagrams of the printer configuration.

2.7.1.1  System Laser Printer

Five computers (STATION1, STATION2, STATION3, STATION4, and
STATIONS) in the console area of the trailer share a single HP Laserjet IIp+ printer. The
computers share the printer using a Black Box model #SW 809 Auto Parallel Centronics
interface switch. This "smart" switch detects when a particular computer needs the printer and
routes that computer's parallel port to the printer (and tells the other computers the printer is
busy). The printer interface switch is mounted on a panel in the bottom of the console rack-for
STATION4. Standard Centronics parallel cables connect from ports LPT1 of each computer
to the smart switch with the exception of STATIONS, which uses port LPT2. A standard
Centronics cable connects the smart switch to the laser printer. Figure 6 shows some details.

An HP laser fax machine is also connected to the printer (which produces the fax
output). The connection between printer and fax is via a proprietary HP cable (see Section
2.7.7.2).
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Figure 6. Laser Printer Connection

2.7.1.2  GENESIS Printer and Security Keys

STATIONS, STATIONG6 and STATION7 share a single IBM Proprinter X24E.
The computers share the printer using a Bufo Enterprises model KC 6012 Auto Data switch,
similar to the Black Box switch, described above (except this is set up for three ports vs up to
eight ports for the Black Box switch). This switch is located inside the console rack for
STATION3. Standard Centronics parallel cables connect from ports LPT1 of each computer
to the smart switch. A standard Centronics cable connects the smart switch to the printer.
Figure 7 shows some details. For more information on the hardware security devices see
Section 2.12.2. . '
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Figure 7. X24E Printer Connection

2.7.1.3 STATIONS Printer

The LPT1 port of STATIONS is connected directly to an IBM Proprinter II via a
standard Centronics cable (albeit a very long cable). A GENESIS configuration security
device key is also attached to port LPT1. Figure 8 shows the connection.

STATIONS

CENTRONICS
CABLE IBM

CONFIG
LPT1 KBY PROPRINTER II

Figure 8. IBM Proprinter II Connection
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2.7.1.4  Video Copier

Five computers (STATION4 through STATIONS) in the console area of the trailer
share a single Shinko model CHC-443MV?2 color video screen copier. The copier has its own
multiplexers, model SPA-9-4, tied to the video output of each computer. A push button at
each station causes the copier to print the image on the selected screen.

Video signals from the backs of the computers are split out from the 15-pin DA
connector to separate coaxial lines for each of the signals (a muitiheaded "snake"). Each signal
is connected to BNC connectors on the SPA-9-4 units. A separate multiheaded connector
attaches from the SPA-9-4 unit to the video monitor, with a 15-pin gender adapter to mate with
the monitor connector. Drawing LANL 5Y169636D-1 shows the details for the red, green,
blue, horizontal and vertical sync signals. A composite signal called CNI (R, G, B, H, V, and
C) is carried on RG-59/U coaxial cable.

Separate RG-59/U- coaxial cables with BNC connectors for each signal R, G,

B, V, H, and C) connect the SPA-9-4 units together in a chain, with the Shlnko copier at the
end of the chain.

272 A-B Switch for STATION7 and STATIONS

STATIONT7 acts as a backup for STATIONS and STATIONS8. When it is not
directly configured for backup for STATIONS or STATIONS, it is configured as an RSS
station. When STATION7 is needed to replace STATIONS, a RS-232 dual A-B switch
performs the task of connecting the AF5000 serial communication lines to STATION7. The
A-B switch is located on a panel above STATIONS. Figure 9 shows the connections.

Software configuration to utilize STATION7 as the MOTOR strategy system is
automatic. The user types "RUNTIME MOTOR" from the C:\MOTOR subdirectory, and the
MOTOR application begins. STATION8 MUST NOT BE RUNNING TO USE STATION7 AS
THE RUNTIME MOTOR STATION.

Software configuration to utilize STATION7 as the TEST strategy system is also
automatic. The user types "RUNTIME TEST" from the C:\TEST subdirectory, and the TEST
application begins. STATIONS MUST NOT BE RUNNING TO USE STATION7 AS THE
RUNTIME TEST STATION.

2.7.3 Time Code System (Clock)

A Kinemetrics/True Time Division model 60DC time-code receiver is located at the
top of rack 12. A special antenna on the roof of the trailer picks up WWVB time code on 10
MHz from Fort Collins, CO. and sends the signal via RG-58C/U cable to the model 60DC
receiver, which in turn, displays the time. The displayed time is accurate to +/- 50 ms. The
receiver is set up to display Pacific time and adjusted to compensate for the delay in time from
Fort Collins, CO.
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Switching from daylight savings time to standard time, and vice-versa, are
automatically performed by the receiver.

Two time-code Datum model 9300 generator/translator units are connected to the
model 60DC receiver via RG-58C/U cable. Time-code type IRIG-B is output from the
receiver to the time code translators in a daisy-chain fashion. The other translator, located
high above STATIONS console (and the monitors), displays the accurate time for general-
purpose use.

2.74 External Speakers

To increase the volume of the alarms from the GENESIS stations, external
amplified speakers are connected to the internal PC speakers. For all stations, the connection
is made by splicing a 3-mini stereo connector to each PC speaker, then wiring amplified
speakers to that connector. The speakers are mounted under the console platforms for the
keyboards. .

For STATION7 and STATIONS, a Radio Shack 40-1267 amplified stereo speaker
is mounted below the respective keyboards. It is powered by a 9-V plug-in power supply
(Radio Shack 273-1651B).

For STATIONS and STATIONG a Radio Shack 40-167 amplified mono speaker is
mounted below the respective keyboards. It is powered by a 9-V plug-in power supply (Radjo
Shack 273-1651B). Different types of speakers were used to provide different tones for each
of STATIONS5 and STATIONS. '

2.7.5 DACS to AF-5000+ Interface

The communications link between the AF-5000+ Adjustable Frequency Drive
(AFD) units (see Section 2.8) and the DACS are two dedicated RS-232 serial connections
between STATIONS (and STATION7) and the two motor drives. Figure 9. shows the
connection. In addition to the RS-232 serial links, the AFDs are interfaced with two remote
keypads, called Soft Touch Operator Panels (S.T.O.P.), located in the DACS trailer computer
console area above STATION7. These keypad displays provide drive status and diagnostic
information. For more details regarding how these function, consult VI files #22570 and
22571 regarding the Eaton AF-5000+. The wiring scheme showing the drive units in the
MCC building (Bldg. 271-8Y) connecting to the DACS is on drawing H-2-815171. The
complete data path for the AF-5000+ AFDs is from the drives to STATIONS (or STATION7)
using two serial links, then to the PLC and to STATIONS utilizing Modbus Plus as described
in Sections 2.6.2 and 2.5.6 respectively.
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Figure 9. STATIONS to AFS000 Interface

2.7.6 Video System

The DACS trailer has three separate video systems; two from Westinghouse and
one from LANL. The SY-101 in-tank video and the trailer internal surveillance cameras are
Westinghouse systems. They will be briefly described with details found in the H-2 drawings.
T he external surveillance camera on top of the trailer is provided by LANL and will be
described in detail. As an auxiliary to the video systems are the camera controllers, the
videotape cassette recorders, and the video modulators. A block diagram of all the trailer
video systems is shown in Figure 10.
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Figure 10. Trailer Video Systems Block Diagram

2.7.6.1 Internal Surveillance Camera

Two CCD cameras are mounted in the console area of the trailer positioned to
observe the console operators. The video signal from these cameras is routed through the
trailer according to drawing H-2-822870. Video from these cameras is available in the DACS
trailer and is modulated on a separate modulator from that shown in Figure 10, on the
broadband line for viewing in Bldg. 2750.

2.7.6.2  External Surveillance Camera
A Sony model SSC-M354 black-and-white CCD camera with iris controller, a

Rainbow model MEA-II zoom lens with remote control constitute the camera subsystem (for
controllers, see Section 2.7.6.4). This subsystem is mounted inside of a Pelco model EH550
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camera enclosure (water-tight). The camera subsystem and enclosure are attached to a Pelco
model PT570-24P pan and tilt unit (for controller, see Section 2.7.6.4).

2.7.6.3  Camera Controllers

The trailer roof camera is controlled by a Pelco model MLZ6DT lens control and a
Pelco model MPT24DT pan and tilt control. Both controllers are mounted on a panel
immediately above STATION6. A separate 24 VAC power supply (transformer) is mounted
behind the control panel in console rack 6 and provides power for the pan and tilt motors. The

" controllers have their own internal power supplies and are connected to 120 VAC -- the

controllers provide power to the lens DC motor. The 24 VAC may be monitored at terminals
on the control panel. A power switch for all the camera instruments is also located on the
panel. Connection between controllers and the camera is made by multiconductor cable. For
connection details, see drawing H-2-822870.

The functions zoom, iris, focus, pan, and tilt are all available. Operation is simple, but for
detailed instructions on how to use the controllers, consult the manufacturer's manual (VI file
#22671).

For the in-tank camera, a separate remote control unit is provided by the
Westinghouse video maintenance crew. The functions: zoom, iris, focus, pan, and tilt are all
available. Operation is simple, but for detailed instructions on how to use the controllers,
consult the manufacturer's manual for the Panasonic control unit. Connection is made between
controller and camera by coaxial cable. )

2.7.6.4 Video Recorders and Modulators

Video from the in-tank camera flows through the video shack, then into the trailer
via RG-59/U coaxial cable and BNC connectors, to a modulator located in the bottom of rack
14 (see Figure 10). The baseband video signal is teed off and routed to the monitor in rack 14
on the "A" side. The signal is modulated onto a broadband cable for transmission to Bldg.
2750.

From the output of the monitor in rack 14 the signal is routed via RG-59 coaxial
cable and a BNC connector to two VCRs located in rack 7. The signal is looped through from
video-in to video-out using F-type connectors. The first VCR is a special slow recorder that
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can record 24 h onto one cassette. The second VCR is a high-quality standard VHS recorder,
used when the pump is running. .

2.7.6.5 Monitors

The first monitor in line for the in-tank signal is a Sony SSM-221 monochrome
_ (black- and-white) monitor. It bas an internal A-B switch to select from two video sources;
only the in-tank video is connected. The signal loop is not terminated; the termination switch
on back of the monitor is set to Hi-Z.

After the VCRs, the in-tank signal is routed to another Sony SSM-221 located above
STATION4 via RG-59 cable and a BNC connector. Here, side A is the in-tank video, and side
B is the roof video. The in-tank video is then routed through the monitor above STATION4,
to another monitor above STATION6 via RG-59 and BNC connectors. The monitor above
STATIONA4 is set for HI-Z termination for the in-tank video and 75 ohms for the roof video on
side B.

The monitor above STATIONG is another Sony SSM-221. The in-tank video is now
on side B, and the signal line is terminated by switching the internal termination switch on the
back of the monitor to 75 ohms. The roof video is side A and it is not terminated (Hi-Z).

A JVC model VM-R140SU color monitor was added to the trajler recently, above
STATIONS. For connection details see drawing H-2-822870. This monitor shows in-tank
video.

2.7.7 Telephone System

There are ten separate dial lines into the trailer. The lines enter the trailer at
terminal blocks located outside, above the power connectors. The lines are:

1. 373-4854 2. 373-2630 3. 373-4250
4. 373-2921 5. 372-1773 6. 373-4733
7. 373-4163 8. 373-4082 9. 372-2025
10. 373-4680

2.7.7.1  AT&T Spirit Rotary PBX

The first three lines listed above are connected to an AT&T model 308/616 3-line
rotary switcher (mini-PBX). The output of the switcher is connected to four phones around the
trailer. The telephone for output IC#10 is located on the rear wall by rack 12. For output
IC#11 the phone is located on the front wall by the white board. For output IC#12: by
STATIONS in the corner console area. For output IC#13: by STATIONTI (the printer rack).
Each of these phones has three lines, which are selected by pushing the appropriate button on
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the phone instrument. For incoming calls, the designated line will be used and if busy, will
signal busy. For outgoing calls, the next available line will be used if one or more is busy.

2.7.7.2 Fax Machine

The fax is connected to dedicated line 373-2921. See Section 2.7.1.1. for other
details.

2.7.7.3 Modem Lines

There are four lines used strictly for modems. Lines 372-1773 (used for
STATION11 in Bldg. 278WA), 373-4733 (used for STATION13 in the 306E Bldg.), 373-4163
(used for STATION15 in room D221, Bldg. 2750), and 373-4082 (used for STATION17) are
used for the ArcLink Modems (see Section 2.6.3.2). The modems in the trailer are set for
"answer," and the remote modems are set for "dial," so when communications are lost, no one

“has to man the trailer to reestablish- communications (unless a computer needs rebooting).

2774 Other Lines

Line 372-2025 is used by gas monitoring system personnel for voice communication
to GMS-1 and GMS-2. In addition, there is one separate dedicated phone line in the trailer,
373-4680, used strictly in the console area as a "red line" to Bldg. 2750 (although is not bard-
wired).

2.7.8 Weather Station

The weather station sits on the roof of the trailer and consists of separate
components to measure wind speed and wind direction. Barometric pressure, temperature, and
relative humidity instruments are located on the side of the trailer near the patch panel cable
entrance. All roof signals come in on two cables and, with the other signals from the side, are
eventually recorded through a Modicon B875-101 set for 0-10 V in Location 7, in the trailer.

2.7.8.1  Wind Speed and Direction Indicator

A SkyVane model 2102/2107 is used to measure wind speed and direction outside
the trailer. Separate transducers are used for each measurement. The wind speed transducer is
a mini DC generator supplying 0-5 V to a Modicon model B875-101 channel set for 0-5 V
(located at drop 14 in the trailer).

The direction transducer is a rotary potentiometer. A separate 5-Vdc power supply
located in the trailer patch panel area supplies current to the potentiometer. The 0-5 V

direction signal is input a Modicon channel adjacent to the wind-speed input channel.
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2.7.8.2 Relative Humidity Indicator

A Rotronics model 12908 WD11CF005V-01 humidity gauge is used to measure
relative humidity outside the trailer. A separate 24-V power supply is used to power the
gauge. This power supply is mounted in rack 11. Relative humidity (RH) is a voltage in the
range 0-10 V and is routed to a Modicon B875-101 channel set for the same (located in Drop
14 in the trailer). .

2.7.8.3  Qutside Temperature Indicator

A Relco model 1018A ambient temperature probe is used to measure outside air
temperature. It uses an RTD powered by a separate 24-V power supply in the trailer. The
power supply is mounted in the rack 11. Temperature is a voltage in the range from 0-10 V
and is routed to a Modicon model B875-101 channel set for the same (located in Drop 14 in the
trailer).

2.7.8.4  Barometric Pressure Indiéatgr

A Vaisala model PTA 427 barometer is used to measure barometric pressure
outside the trailer. Like the RH gauge, a separate 24-V power supply is used to power the
barometer. The power supply is located in rack 11. The pressure signal is routed to a
Modicon model B875-101 channel set for 0-10 V (located in Drop 14 in the trailer).

2.7.8.5  Trailer Internal Temperature

Several Relco RTD probes are located at various points inside the trailer to monitor
the temperature. These inputs are fed to Modicon model B875-101 channels for recording and
display on the GENESIS stations. See drawing EG&G NF-2649 for details on location and
connectivity. :

2.8 AF5000 VARIABLE SPEED DRIVE
2.8.1 General

The mixer pump and the rotation motor are both controlled by Eaton model AF/IS-
5000+ variable (adjustable frequency) speed drives. The mixer pump motor is controlled by a
200 HP, unit and the rotational motor is controlled by a 5 hp unit. Both units use a 480 Vac
pulse width modulated (PWM) controller. This is a state-of-the-art €lectronic
microprocessor-controlled speed controller manufactured by Eaton, Inc. .

The AF-5000+ AFD is designed to provide adjustable speed control for three phase
motors. These microprocessor-based pulse-width-modulated (PWM) drives bave features
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allowing custom programming of the drive's performance. The mixer pump and rotation
motors are both controlled by AF-5000+ AFDs.

2.8.2 STATIONS Interface

. The RS-232 serial communication lines between the DACS STATIONS (or
STATION7) and the serial RS-232 port on each of the drives allows the DACS to remotely
control the speed of the mixer pump and the rotation motor. See Figure 9 for details.
Data are transferred from the Eaton controllers to STATIONS (or STATION7),
then to the PLC and STATIONS via Modbus Plus. This AFD information is used to calculate
alarms and aborts for pump operations.

2.8.3 Remote Programming Units

Located above STATION7 are two remote Soft Touch Operator Panels (S .'T.O.P.)
to control the AF5000 AFDs directly. For more information consult the manufacturer's
operations manual.

2.9 GAS MONITORING SYSTEM
2.9.1 Description

The details of the gas monitoring system (GMS) are beyond the scope of this -
manual. Briefly, the GMS is composed of an FTIR instrument, several Whittaker hydrogen
monitors, and other sampling equipment for measuring concentrations of gasses. Instrument
integrators that control the sampling of the gasses are in turn controlled by PCs on the tank
farm. The tank farm PCs are connected via ethernet to a PC in rack 10 in the DACS trailer.

292 DACS-GMS Interface

All of the GMS data are transmitted via ethernet to the PC in the trailer. There, the
data are encoded and trapsmitted via RS-232 line from the PC serial port to a Modicon ’
B885-002 ASCII BASIC module (focated in Drop 14). Once the data have been received in the
ASCII BASIC module, they are decoded and sent to the GENESIS system for display and

- archive. ’



HNF-SD-WM-SDD-045
Rev. 3
Page 40

2.10 CONTROLS

As mentioned in previous sections, transducers located on the mixer pump that
monitor the pump parameters such as flow, pressure, terperature, and strain, interface to the
DACS through the Modicon I/O. Other transducers that monitor SY-101 tank parameters such
as temperature, ‘waste height, gas pressure, flow, and percent bydrogen are also interfaced
through Modicon I/0 modules. The DACS monitors, displays, and records the outputs of
these transducers to indicate the status of the mixer pump and Tank 101-SY during operation.
The DACS assists the test operator in controlling the mixer pump and the mitigation test
parameters to within predetermined upper and lower safe operating limits. The DACS
compares the incoming data with the stored alarm and abort limits in the software and
automatically alerts the operator when limits are exceeded. The DACS automatically shuts off
current to the pump when abort limits are exceeded.

Under automatic control of the DACS software, the mixer pump can be operated
either manually of in preprogrammed sequences. This allows the execution of a disciplined
test sequence within a predefined envelope. In this manner, all operations of the pump can be
planned in advance.

2.11 EMERGENCY STOP CIRCUIT

The emergency stop (E-stop) circuit for the mixer pump consists of shunt trip coils
implemented on the main disconnects in the MCC and feeder isolation disconnects of the mixer
pump and the rotation motors. The E-stop activation will establish two breaks between the
power source and the mixer pump and rotation motors. The two breaks provided are the
incoming MCC line breaker and the individual feeder breakers (see drawing H-2-140167 for
details). Dual redundant buttons ("panic switches") are provided for the operator to initiate the
stop circuit. The buttons are located on a panel above STATION7. There is one for the main-
pump drive and one for the directional drive. Figure 11 shows details but not exact circuitry
(for exact circuitry, see drawing H-2-140167). The E-stop circuits may be activated
automatically via a Modicon model B824-016 module in Drop 14, or by pressing the
appropriate stop button. The buttons are dual position: pulled out for start, and pushed in for
stop. When pulled out, internal lamps illuminate the buttons, and power is supplied to the
AFDs. When the buttons are pushed in, the lamps go out and the shunt-trip circuit on the main
power breaker is activated, opening the breaker. Both circuits are monitored. If either is
activated, a signal is sent to a Modicon model B827-024 module channel in drop 14.
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There are two types of security implemented on the DACS: passwords and
GENESIS security keys. The passwords are kept by the cognizant programmers and the

operators. .

2.12.1 Passwords

GENESIS contains three levels of password entry into the DACS system (and a
non-access level). These levels are listed in Table 1, along with the privileges afforded by
each level. In addition to the operational passwords, there is a separate password to protect the

configuration.
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Table 1. GENESIS Password Levels and Permissions

Level Scope of permitted operation

View only (0 access) ® No changes
® No submenus
@ No exit to DOS

Operator 1 ® Data entries in user displays can be
: modified

® No submenus displayed

® No exit to DOS

Technician 2 ® Algorithm submenus displayed and

‘ values on first page can be changed

® Mode of operation can be switched
between auto and manual

Engineer 3 @ All values can be changed during the
runtime session

The four levels listed above apply to operation of the GENESIS software. There is
another password for the programmer that allows configuration to take place. Software
changes are done offline using special configuration software. No one may change the
software without the configuration software, password, and the configuration security key (see
below). There may be more than one password for each level, to keep track of who has logged
on.

2,122 Security Keys

The GENESIS software is protected from copying and pirating by use of security
devices called "keys" or "dongles." In addition to copy protection, there is use protection.
There are three levels of user protection, all hierarchical. The highest level is called the
configuration level, next is the run-time level, and the lowest is the RSS level. STATION 5
and 8§ have configuration keys, STATIONG has an RSS key, and STATION7 and STATION10
have run-time keys. All keys are attached to port LPT1 before the printer cable is attached.
Figures 5, 7 and 8 show the configuration.




HNF-SD-WM-SDD-045
Rev. 3
Page 43

3.0 SYSTEM LIMITATIONS, CASUALTY EVENTS AND RESPONSES
3.1 SYSTEM LIMITATIONS

There are several limitations to the DACS system in these categories: physical, electrical,
control software. :

3.1.1 Physical Limitations

As mentioned in Section 2.4.2, the trailer has a size limitation. This limits the
amount of equipment that can be placed in the trailer. There is approximately 6 ft of usable
rack space left in the rack area. In the console area there is very little usable space left. Also
pot mentioned in Section 2.4.2 is the ceiling height of 6 ft 5 in. This is a low ceiling by most
standards, making it difficult for tall people to work in the trailer. In addition to an already
low ceiling are the various protruding fire alarm system sensors.

The cable raceways above the patch panel and in the space between the rack section
and the console section, are quite full of cables, making the addition of new cables difficult.

Part of the DACS is on the tank farm (Locations 1 - 4) and needs "hazardous waste-
trained" people to operate, repair, and troubleshoot, whereas the trailer does not require
"hazardous waste-trained" personnel. This may make troubleshooting and repair difficult.

3.1.2 Electrical Limitations

The UPS supplies about 20 min to 1 hour of instrument power to the trailer,
depending on how much equipment is on. Essential data monitoring may be kept "alive" for
about 1 hour, while the whole DACS trailer with all equipment on can operate for about 20
minutes.

The pump rotational motor and the main drive motor are elecmcally interlocked to
prevent both from running at the same time. A so-called "tank sweep" with the jets rotating
through the waste is not currently possible.

3.1.3 Control Software Limitations

The control software is designed to shut off an operating pump in a very short time
based on any one of dozens of parameters being out of a preset range (i.¢., hydrogen
concentration above 1000 ppm, or vent header flow above 700 cfm). Once a parameter is
detected out of range, an abort occurs, and the pump is shut off.
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3.1.3.1  Consequences of Abort Conditions

Ladder Logic in the PLC continuously looks for conditions calling for an abort by
using limit parameters. If an abort is calculated, a contact is closed in a binary module
controlled by the PLC, interrupting power to the pump. In addition, notification of the abort is
sent back to GENESIS, and the strategy sends stop pulses to the pump and direction AFDs.

3.1.3.2  Pump Over-Speed Protection

Every AF5000+ motor drive has a parameter field MAXSPD, the maximum speed

in the recorded speed unit that can be programmed through the SPDSET command. - If an
- operator tries to command the drive to run at a value greater than the MAXSPD value, the

speed set point becomes the value stored in MAXSPD. The MAXSPD value is stored in

nonvolatile RAM so that the last programmed value is present upon power cycling.

GENESIS also protects the set-point entry field from being programmed with values
out of range. Range values are entered in AIN blocks in the configurator. These are changed
by an operator entering the run-time system at the engineer password level or by a programmer
knowing the password for altering the strategy. If an operator tries to over- or under-limit a
set point, GENESIS restricts the entered value to the appropriate point.

The AF5000+ variable speed motor drives can be controlled by a manual panel or
by the DACS. During pump testing the control will be from the DACS over an RS-232
communications link (see Figures 5 and 9). The manual control panels will be disabled to
avoid interference with the DACS. Protection against an inadvertent overspeed command is
enabled by setting a MAXSPD in nonvolatile memory in the motor drive. This can be done
over the communications link. A command to the speed controller to exceed this speed will be
disregarded and the speed set to the value of MAXSPD. '

3.1.3.3 GENESIS vs Modicon Speed

The PLC is much faster than GENESIS running on the PC. For real-time response
(approximately 50 ms) ladder logic must be used. GENESIS minimum response time is
approximately 1 second or greater. For higher level functions that do not require "instant"
response, genesis may be used.

32 CASUALTY EVENTS AND RESPONSES

Several casualty events will be discussed: fire, earthquake, lightning, high winds,
and spark or heat sources (other than lightning).
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3.2.1 Fire

The Fenwal Halon system should take care of most fires in the DACS. If a fire
happens, pull the fire alarm and evacuate the trailer. If the fire is serious, (under supervision
of the fire department or cognizant operations) throw to "off" the two disconnect switches
located between the HVAC and the MCC shack. The two disconnects are labeled, one for
trailer utility and one for trailer instruments.

322 Earthquake

The DACS trailer was designed to be used in a high-shock environment (at the
NTS). The entire structure can withstand an earthquake of high magpitude, including the
equipment mounted in the racks (although there is no shock absorption, the structure will
remain sound).

Should an earthquake occur, perform the power-down procedure referenced in
Section 5.2.6.3, and follow the site emergency action plan.

323 Lightning

The DACS trailer is designed as an instrumentation trailer, thus it is a basic EM
shield at the skin. The trailer is grounded to a lightning grounding system, so little damage
should occur inside. Power surges may affect some equipment.

Administrative controls in the SA forbid running the pump when thunderstorms are
close (e.g. 25 miles). If lightning is imminent, when the pump is not operating, the trailer
should be shut down using the power-down procedure referenced in Section 5.2.6.3.

3.2.4 High Winds

The trailer is mounted and skirted to withstand high winds up to 75-100 mph. No
action is necessary for gusts up to 100 mph. If a tornado is imminent, the trailer should be
shut down using the power-down procedure referenced in Section 5.2.6.3, and the site
emergency action plan should be followed.

3.2.5 Other Heat and Spark Sources

The instrumentation sensor signals on the mixer pump proper are intrinsically safe
by virtue of current-limiting barrier strips (except the strain gauges that are in a Nitrogen
atmosphere). A mixer pump instrument cabinet, located tank-side in the vicinity of the central
pump pit, contains the signal conditioning instrumentation, which includes power supplies,
1ntr1n51ca11y safe barrier strips, the I/O drop #1 interface to the DACS, and all other mixer
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pump instrumentation support hardware. The MIT and VDTT instruments are also
intrinsically safe due to current-limiting barriers.

If an intrinsic barrier should fail shut, it would show up as an instrument failure.
Pump operation should cease and the problem repaired. ' Should an intrinsic barrier fail open,
it would not be detected by the DACS.
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4.0 OPERATIONS
4.1 INTRODUCTION

The three trailer operations are as follow:

1. Pump operation
2. Data logging
3. Configuration changes.

Each will be discussed in general. Maintenance and repair are discussed in Section
5. Records of these operations have been kept in the operator's log. The operator's log is the
official log (defined by an SOP). The operator's log is transcribed semi-weekly and is
available, along with the archived data. It contains information on pump running, repairs,
alarms acknowledged, and more.

4.2 PUMP OPERATION

Tank level maintenance is accomplished by operating the pump in one of four
possible modes:

1. Bump

2. 1 Hour Run
3. Tank Sweep
4. Excavation

There are "tests" pre-programmed in the pump control software. The "tests" are
made up of three variables namely: time, speed, and angle. Typical values are listed as
follows:

1. Time (minutes) 5, 25, 30, 60
2. Speed (rpm) 750, 920, 1000
3. Angle (degrees) 28, 65, 97, 125, 155, 185

42.1 Alarms and Aborts

Normal pump operation is kept under control of the Modicon Ladder logic and the
GENESIS strategy software. All of the tank parameters are continually monitored by the
software. Each parameter is compared against 2 limits; an alarm limit and an abort limit. If
any one of the parameters is above the alarm limit, an alarm sounds in the trailer, and the -
event is logged electronically. If any parameter is above the abort limit, the same type of
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alarm will sound, the event will be logged, and if the pump was running it will be immediately

stopped.
The alarm and abort limits are all defined in the SA {ref. 5].

42.1.1 qulover

Several parameters may be simultaneously above the alarm or abort limit. Certain
combinations of these parameters (e.g. high vent flow, with high H, concentration) define a
rollover.

4.2.12 ARPs and AOPs

There are written Alarm Response Procedures and Alarm Operational Procedures to
follow in cases of certain alarms and aborts. These documents are located in the cabinet
adjacent to STATIONS.

- 43 DATA LOGGING

The system runs 24 hours a day, even though the pump may not be operating. The
system gathers data on the tank. STATIONS is responsible for the data logging operation, also
called, "archiving." This function is completely automatic. No operator action is required
(except to start the process, and reboot if a lock-up occurs).

4.4 CONFIGURATION CHANGES

Changes to the software to accommodate more equipment, to fix bugs, or to add
more data logging all fall under the "System Configuration Management Plan for SY-101
DACS" document (WHC-SD-WM-CSCM-023){ref. 7]. A change control board takes requests
for software and hardware changes, reviews them and approves or disapproves the requests.
All necessary documeritation, ECNs, procedures, etc. are tracked through the board.

. When a change to the software is approved, a cognizant programmer tests the
change in a simulator, then implements it in the DACS. The change is tested and verified.
Appropriate documentation is updated. )

When a change to the hardware is approved, a cognizant engineer writes an ECN,
and requests personne] to make the change. The change is implemented, tested and verified.
Appropriate documentation is updated.
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5.0 MAINTENANCE

Several procedures have been defined for performing DACS preventative
maintenance. There are two types of maintenance based on who would perform the procedure:
computer maintenance and regular system maintepance. In addition, there are periodic checks
to the recording system, and calibrations.

5.1 COMPUTER MAINTENANCE

Computer maintenance consists of several procedures to be performed by qualiﬁed
personnel or under supervision of the cognizant programmer.” The list includes:

Texas Microsystems PC filter cleaning

Texas Microsystems PC floppy disk cleaning

Other PC maintenance (virus checks, disk compression)
Modicon PLC communication checks

Startup and shutdown

bl

5.1.1 PC Filter Cleaning

This procedure should be performed monthly, especially when the dust blows
outside. To perform this procedure, the PC chassis must be slid out from the console racks,
and they must be powered down. The procedure is given in the technical manual.

5.1.2 PC Disk Cleaning

This procedure should be performed monthly, especially when the dust blows
outside, or a particular floppy drive is heavily used. To perform this procedure, the power
must be turned on to the PCs. This procedure is given in the technical manual.

5.1.3 Other PC Maintenance

Other PC maintenance covers incidental itéms such as cleaning the video screens,
replacing printer ribbons and toner, and replacing paper. These do not require formal
procedures, but refer to the manufacturer's directions.

Software maintenance includes: erasing unused temporary files, performing virus
checks, and defragmenting the hard disk drives. The cognizant engineer/programmer for the
DACS should have methods to perform these tasks (i.e., Norton Utilities, PC Tools), and
following the direction of those methods, perform them on a regular basis.
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514 Modicon PLC Communication Checks

This procedure should be performed on a regular basis. This procedure is used to
check the status of the PLC and can detect problems early, before they are serious. The
procedure is given in the technical manual.

5.1.5 Startup and Shutdown

The computers are left on 24 hours a day to log data from the SY-101 tank. If for
some reason they were shut down, ensure the instrument panel breakers are all on. The
switches for the PCs are located behind their individual locked panels. These switches
SHOULD BE ON. To ensure they are on, unlock the panels and push the power switch on.
Boot procedures and software loading are left to the technical manual. The switches for the
monitors are located inside the small door to the right of the screen. '

It is sometimes necessary to shut the trailer down. When this happens, the proper
procedure for shutting down is simply to open the circuit breakers. DO NOT turn off
individual equipment switches. An exception to this is when the trailer is excessively hot --
turning off unused monitors is acceptable (it also conserves power).

52 SYSTEM MAINTENANCE

System maintenance consists of several procedures to be performed by various
personnel. The list includes:

1. HVAC general maintenance (per manufacturer specifications)

2. Winterization procedures for the HVAC

3. UPS battery load tests

4. UPS HVAC general maintenance (per manufacturer specifications)
Note: there is no maintenance required for the UPS batteries

5. Winterization procedures for the UPS

6. Other

7. Startup and shutdown procedures

5.2.1 HVAC Maintenance

The HVAC system was replaced in 1994, and a private contract is in place to
maintain the system.
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52.2  UPS Battery Load Tests

) There are two procedures for the UPS: one to check the functionality of the UPS
and one to check the battery condition.

The UPS functionality procedure should be performed on a regular basis. This
procedure is used to see if the UPS does, in fact, function when the main power is lost, and
can detect problems early, before they are serious.

The battery procedure should be performed on a regular basis. This procedure is
used to check the condition of the batteries and the UPS unit, and can detect problems early,
before they are serious.

523 UPS HVAC General Maintenance

The manufacturer (Bard) lists no regular maintenance procedure, other than keeping
the condenser clean. :

52.4 Winterization Procedures for the UPS
The manufacturer (Bard) lists no specific procedures for winterization.
5.2.5 Other

The manufacturer's manual (Skyvane) for the weather vane and speed indicator has
a yearly oiling schedule.

5.2.6 Startup and Shutdown Procedures .
5.2.6.1 HVAC

The HVAC system was replaced in 1994, and a private contract is in place to
maintain the system. '

5262 UPS

The UPS should be tested periodically; thus it is necessary to start and stop the
UPS. The Battery Test Procedure (see Section 5.2.3) lists the exact order used to start and
stop the UPS. Text in the procedure warns that the operator must move certain switches inan
exact order, or damage will result to the UPS. :
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5.2.6.3 Trailer
The trailer as a whole should be shut down in this order:

1. Open the individual instrument breakers

(DO NOT turn off individual equipment switches)

Open the main instrument breaker

Open the individual utility breakers (the lights will go out)
Open the main utility breaker

Turn off the light switches (even though it is dark).

Close the doors and lock them, as you leave.

O S

To start up the trailer from a cold start, perform the shutdown procedhre in reverse order.
5.3 SIGNAL CONDITIONING MAINTENANCE
5.3.1 Strain Channel Signal Checks

This procedure should be performed on a regular basis. This procedure is used to
check for noise in the strain signals, and for gross offset and gain errors. The check can (and
did) detect problems early, before they are serious. The procedure is given in the technical
manual.

54 CALIBRATION PROCEDURES

The following DACS equipment requires calibration:

1. Modicon B875
2. Modicon B883
3. UPS relay

4. Weather station

5.4.1 Modicon B875 Calibration

The Modicon manual for the model B875-101 analog input module provides a
procedure for calibration of the internal 10-V reference. Modicon recommends annual
recalibration of the reference. This procedure should be part of a larger procedure for a loop
calibration (i.e., CBRS).
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542 Modicon B883 Calibration

Modicon has provided a separate procedure for calibrating the model B883-200
thermocouple modules. Modicon recommends a 3-year cycle for recalibration. This
procedure is extensive and should be done by a standards lab. This procedure should be
incorporated into a larger (i.e., CBRS) procedure.

543 UPS Relay Calibrations

Three special relays that are energized at certain voltages. These relays need
calibration. EG&G/EM has provided calibration procedures for these relays and it is
recommended these relays receive annual recalibration.

544 Weather Station Calibrations

The manufacturers of the barometric pressure gauge, temperature gauge, and wind
speed indicator, all have procedures for calibrating their instruments. Since the weather station
has been deemed "indicator only," these instruments do not need calibrating. This may change
in the future. If it does, VI file #22671 has the information to calibrate the gauges.



HNE-SD-WM-SDD-045
Rev. 3
Page 54

6.0 COMPUTER SYSTEM LAYOUT

The DACS contains several components that function in parallel to perform data
collection and analysis, data display, alarm indication, monitoring, pump control, and -
archiving functions. Each component is carefully chosen, based on its capabilities, to perform
a specific task. Their close choreography is required to meet the performance requirements of
the system.

The system is designed to collect data from the field, display the data to operators,
and log the data for later analysis. -The system has the ability to warn the operators of critical
conditions. There are control functions embedded in the system to control the position and
operation of the pump. During pump control there are several checks on the critical signals to
abort operation when a problem is detected. The system is designed to have enhanced
effectiveness by being user friendly, and has built-in protections to make the test operation
safe.

Information must be exchanged between components to integrate all of the data and
control signals into a workable whole. Communication routines are implemented to read
signals and data from the PLC and AF5000 devices and to send control commands to the pump
equipment. The display terminals share data over a real-time data network. This network
allows multiple users to share information and allows strategies to share critical signals and ‘
control commands.

6.1 COMPONENT LAYOUT

The DACS is composed of Modicon PLCs, two Eaton AF50004 variable
frequency drives, a GENESIS data collection runtime station, a GENESIS pump control
runtime station, a backup station to each GENESIS runtime station, multiple local consoles for
the GENESIS data collection station, multiple remote consoles for the GENESIS data
collection station, a file server interface to the local area network and a station in the trailer for
access to and programming of the PLC. ’

The Eaton AF5000+ variable frequency drives are used to control electrical
motors. The units have microprocessors that have logic functions specifically designed to
control the motor and provide for its safe operation. The reading of parameters and sending of
control commands for the variable frequency drives can be done from the front panel of the
" unit or from serial communication commands. The operating status of the drive can be viewed
from the front panel of the unit or it can be requested by a device that supports serial
communications.

A driver has been written to communicate with the Eaton AF5000+ variable
frequency drives to request data and send control commands. This driver bas been specifically
designed to function within a personal computer running the GENESIS multitasking software.

The GENESIS multitasking software is used to display real-time data from the field,
perform logic functions, and send commands to the control devices. Each GENESIS



HNF-SD-WM-SDD-045
Rev. 3
Page 55

application is embodied in a database which is referred to as a strategy. This strategy contains
algorithms that are executed at specific rates. The algorithms in the strategy are graphically
selected by placing blocks in the strategy configuration environment. There are different kinds
of algorithm blocks that can be used in the strategy to read data from hardware devices and
write data to bardware devices. GENESIS provides control-based algorithm blocks to build
control logic. The block types are denoted by an ITALIC font. The block tag names will be
encapsulated in angle brackets; for example, <TAGNAME> .

Personal computers that use GENESIS to update a strategy from hardware devices
are considered runtime stations. Real-time displays are dynamically updated from the current
values of the parameters in the algorithm blocks in the GENESIS strategy. These displays are
interactive and are designed to show current signal readings and allow the operators to change
operating parameters. The GENESIS software is used to bring data from the field together,
perform calculations on that data, and then display the results to the operators.

: Each GENESIS runtime application can share its data to other GENESIS stations
over a real-time data network called GEN-NET. The GEN-NET is used to transfer selected
real-time data and files between personal computers running the GENESIS software. The
physical layer of the GEN-NET uses ARCNET hardware in a star configuration. All
GEN-NET stations are connected to an active hub with coaxial cable.

Two GENESIS runtime stations are used to pass data to and from the Modicon
PLC. Information is retrieved and sent to the PLC with a communication driver that executes
in parallel with the other GENESIS runtime functions. One runtime station is called
STATIONS on the GENESIS GEN-NET. The GENESIS strategy executed at this station is
called TEST.

The other GENESIS runtime station is used for pump control and communicates to
the two variable frequency drives used to position and control the pump. This runtime station
is called STATIONS. It also communicates with the PLC to transfer data from the variable
frequency drives. The GENESIS strategy that is executed in this station is called MOTOR.

One of the personal computers on the GEN-NET is used as a backup to either
STATIONS running the TEST strategy or STATIONS running the MOTOR strategy. This
station is called STATION7 on the GEN-NET.

STATION7 can also become a second console to the TEST strategy running in
STATIONS. As a Remote Supervisory Station (RSS) the console can bring up dynamic
displays that update directly from the TEST strategy STATIONG and STATION10 serve as
RSSs to the TEST strategy at all times.

Four RSS consoles are located outside of the DACS trailer: These are known as
STATION11, STATION13, STATION15 and STATION17 to the GEN-NET network
software. STATIONI1 is located in Building MO-278, STATION13 is located in the 306E
Building, STATION1S5 is located at the 2750 Building and STATION17 is located in the office
of the software developers. All four remote stations transfer their network data packets over
phone lines at 9600 baud using special ARCNET/RS-232 conversion units called Arc-Links.
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The Arc-Links can only recognize odd-numbered network addresses (see 6.3.7), so
all of the remote stations have odd numbers. When the remote stations were added, stations in
the trailer bad been assigned the network addresses 5 through 10 so the remote stations were
given the next available odd numbers - 11, 13, 15 and 17.

A personal computer is dedicated to transferring files from the GEN-NET to a file
server on the Hanford local area network (HLAN). STATIONO on the GEN-NET is logged
into the file server and is operated in a GEN-NET file server mode. This allows files from
STATIONS to be transferred to the file server without broadcasting real-time data packets over
the HLAN. )

STATIONT1 in the trailer runs the commercial package Modsoft. This software
allows the PLC to be programmed and configured. It also allows the PLC registers and coils
(single bits) to be viewed and manipulated online, by developers only.

Figure 12 is a diagram of the physical connections between components.

Modicon Modicon Pump Position,
PLC PLC motor motor
(primary) (secondary) drive drive

Modbus Plus —- — - —
RS-232 -~ - - -~

Phone Line i
Hub Link — — —

Figure 12. Diagram of the Physical Connections Between Components.
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6.2 LOGICAL FLOW OF DATA

- Data are retrieved from the PLC registers and status points by the station running
the TEST strategy. This updates the TEST strategy algorithm blocks that are used to read data
from the PLC. Data are sent back to the PLC from algorithm blocks that are used to write
data to the PLC. For backup support STATION7 can run the TEST strategy; for normal
operation STATIONS will run the TEST strategy. All discussion related to data flow of the
TEST strategy will assume normal operation. For backup operation simply substitute
STATION7 for STATIONS. The MOTOR strategy is used to communicate bidirectionally
with both variable frequency drives. For normal operation STATIONS will run the MOTOR
strategy; for backup operation STATION7 can also run the MOTOR strategy. Data which are
passed between STATIONS and STATIONS (via registers in the PLC) allow the TEST and
MOTOR strategies to share critical data.

The local RSSs linked to the TEST strategy can receive and send values to the
TEST strategy. The RSSs outside of the DACS trailer will only be able to receive information
from the TEST strategy.

Figure 13 shows the data and control paths between components.
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Figure 13. Data and Control Paths Between Cormponents.
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6.3 TASK ALLOCATION TO COMPONENTS

Each component performs at least one main task needed for the system. The
following section is a breakdown of the tasks that are performed by each component.

6.3.1- Modicon PLC

The functions of the Modicon PLC are to input data from the field, to abort the
pump when critical channels are beyond their abort limits, to provide control and alarm signals
and the logic to generate them, to provide timers and enable logic for pump testing, and to
provide data and status information to GENESIS.

6.3.2 Eaton AF-5000+ Variable Frequency Drives

The variable frequency drives control the motors used to position and operate the
pump. Each drive controls its respective motor’s critical parameters such as speed,
acceleration, deceleration, and maximum speed as well as the starting and stopping of the
motor. The drive also monitors current, line voltage, actual speed, and current state of the
motor. .
The variable frequency drives communicate with the GENESIS MOTOR strategy
via RS-232 serial communications. Each variable frequency drive has a dedicated COM port
for these communications. The drive that controls the pump motor is on COM1, and the drive
that controls the directional motor is on COM2. GENESIS only acts in a supervisory role in
controlling the motors; the drives can run the motors independent of GENESIS
communication. . .

A special signal from each drive that indicates when the motor is running is wired
directly to a discrete input module. This signal is then used by the PLC for accurate timing of
the duration of a test run. '

6.3.3 TEST Strategy Terminal, STATIONS

STATIONS is the primary data acquisition computer and is connected to the
Modicon E984 PLC via Modbus Plus. The strategy functions that STATIONS has to perform
are: send and retrieve field values from the Modicon E984 I/0 drops, write those engineering
values to disk as GENESIS history files, participate in the watchdog timer with the E984
ladder logic, download abort limits to the PLC and generate operator alarms.

6.3.4 MOTOR Strategy Terminal, STATIONS

This personal computer is dedicated to running the GENESIS Runtime MOTOR
strategy. The GEN-NET node name STATIONS is used to reference this component.
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The main task STATIONS performs is to communicate with the AF5000+ variable
. frequency drives to monitor data from the drives and send commands to them. This is

performed with the Eaton AF5000+ GENESIS communications driver.

The MOTOR strategy contains logic to control the positioning of the pump. This
logic uses operator input, the current status of the pump and directional motors, and the
current feedback signal levels of the critical variables in the waste tank to determine what the
directional motor should do. This task will command the directional motor’s variable
frequency drive to move the pump to the operator’s desired position when all conditions are
correct. .
The mixing pump motor is controlled through its variable frequency drive by the
logic associated with the pump operation in the MOTOR strategy. The logic uses the current
values of the critical variables in the tank to decide if commands from the operators to start or
stop the pump motors should be honored. If allowable, commands are sent to change the
pump’s operating status.

There is logic embedded in the MOTOR strategy to abort the directional or pump
motor operation. This task will immediately shut down operation of either motor if any of the
abort criteria becomes active. STATIONS will display alarm conditions in the alarm summary -
and warn the operator with an audible alarm when a signal goes into alarm state.

The tests that are performed on the waste in the tank involve operating the pump at
different speeds and at different angles. A test is selected using a display of the MOTOR
strategy on the STATIONS console. This selection determines a predetermined set of time
durations, speeds, and angles so that the test parameters can be downloaded easily to the active
parameters of the position and mixing pump control logic.

PLC communications functions are enabled in this strategy to pass variables to and
from the PLC. .

6.3.5 Backup Station, STATION7

This station can act as the TEST strategy runtime station or the MOTOR strategy
runtime station. The tasks that are embedded in each strategy would be performed by this
station if it becomes a runtime station. To make this station a runtime station, the position of a
manual switch must be changed and the appropriate strategy initiated in the computer.

6.3.6 Local RSS Terminals, STATION6, STATION7 and STATION10

Remote supervisory stations (RSS) allow access to a runtime station strategy
through graphic displays that were developed for the strategy. These network stations allow
the operator to display and change values in the runtime stratégy. All RSS terminals on the
GEN-NET will be linked to the station runtime TEST strategy. There are three RSS termmals
in the DACS trailer: STATION6, STATION7 and STATION10.
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6.3.7 Remote RSS Terminals, STATION11, STATION13, STATION15,
and STATION17

These terminals are at a site remote to the DACS trailer. They function just as a
RSS terminal in the DACS trailer except that the values in the TEST strategy can not be
changed from these terminals. This is done by using a different set of key. macros which
disable functions that would ordinarily allow access to TEST strategy values. Refer to
Appendix B for additional information on the GENESIS key macros.

RSS identification numbers must be unique. The broadcast option uses the
low-order bit in the identifier. If the bit has the value 1, broadcasts are allowed; if it has the
value 0, broadcasts are disabled. The broadcast option is used at DACS, so a 1 is used in the
low-order bit making the identifier an odd pumber and allowing broadcasts to pass through the
ARCLINKs. For this reason, all remote RSS terminals using ARCLINKSs have odd numbered
identification numbers. :

6.3.8 File Server Support, STATIONS

The data files that are logged on STATIONS must be archived. Every two hours
the data files are started over and a file transfer program is executed to transfer data files from
STATIONS to STATIONS. The data files are copied to a 1GB JAZ drive on STATION9 and
are transferred to a file server on the HLAN. STATIONO has both an Ethernet card to access
the HLAN and an ARCNET card to receive files via GEN-NET.
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7.0 INSTRUMENTATION

DACS instrumentation provides measurements which can be organized in the
following categories: measurements for mixer pump operation, waste tank conditions, riser
strain, and DACS trailer status and area monitors. Each of these is discussed in the following
sections. ' .

Data enter the DACS via one of four general methods. Knowledge of the method’
used is necessary in order to determine the resolution of the data.

Most of the analog measurements enter the DACS through Modicon I/0O modules
which are set up to receive signals ranging from 4-20 mA, 1-5 volts, or 0-5 volts. These
modules digitize the signals to a resolution of 12 bits. The range column of the I/0 list gives
the corresponding range in engineering units. This represents the full range of the input
signal. The engineering unit range is used to scale the digitized input, and this scaled value is
recorded to disk. The useful range does not always correspond to the full range. In some
cases, there is an entry in the subrange column of the channel list which specifies the useful
range. If the digitized input signal falls outside of the subrange, the recorded value of the
measurement will be pegged at one or the other boundaries of the subrange.

The MIT17B, MIT17C, and tank bottom and side thermocouple measurements enter
DACS via Modicon thermocouple modules. These modules are set to produce double

_precision readings with 0.1 degree F resolution as their output which is recorded without any
further scaling. )

Data from several analytical instruments enter the DACS via Modicon
ASCII/BASIC modules. These modules have built-in BASIC interpreters. BASIC programs
are written through which the modules communicate with the instruments via RS-232. The
data are then placed in Modicon PLC registers in whatever format is agreed upon with the
experimenters. This method allows considerable flexibility concerning the ultimate resolution
of the data. The GC1, GC2, GC3, FTIR, and Photo NH3 data all enter the DACS via
ASCII/BASIC modules. )

Data from the variable speed drives (speed, current, and voltage) enter the DACS
via the AF5000 device driver. This is the only category of data which does not enter via the
PLC. ’

7.1 MIXER PUMP OPERATION MEASUREMENTS

DACS provides measurements which monitor the mixer pump operation. There are
measurements for the operating characteristics of the pump motors and for detecting the
characteristics and motion of the waste at the pump discharge nozzles and within the pump
column.
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7.1.1 Mixer Pump Motor Operation

These measurements provide information about the operating state of the mixer
pump motor and the pump directional motor. Most of these measurements originate with the
variable speed drive and first enter the MOTOR strategy over the RS-232 link. There are 12
measurements giving the motor speed (RPM), the motor voltage, current, percent of load
voltage frequency and set-point speed for each motor. -

In addition there are measurements for mixer pump motor oil temperature and
directional motor position which enter via the Modicon PLC. There are also digital signals
which detect moisture in the pump motor oil and when the pump rotational position is at one of
its limits.

7.1.2 Discharge Nozzle and Pump Column
DACS provides a set of measurements for detecting the motion and characteristics
of the waste as it moves through the mixer pump. These include measurements for discharge

nozzle waste temperature, flow and pressure, nozzle tap pressures, and pump column pressure.
There are a total of 16 measurements sampled once every 6 seconds.

72 . TANK AND WASTE MEASUREMENTS

The bulk of DACS measurements provide information about the characteristics of
the tank waste and the conditions inside the tank.

7.2.1 Tank and Waste Temperatures

There are two multifunction instrument "trees” (MIT) within the tank called
MIT17B and MIT17C. ‘Each of these instrument trees contain 22 thermocouples spaced along
the length of the tree for measuring the temperature of the waste at various levels within the
tank. Both MIT17B and MIT17C use type K thermocouples. These are sampled by GENESIS
every 12 seconds.

In addition there are 26 type J thermocouples which measure temperatures around
the bottom and side of the inner waste tank. These are sampled every 30 seconds.
722 Tank Waste Level

There are two wire level gauges indicating tank level, located in risers 1A and 1C.

7.2.3 Tank Pressures

There are two instruments which measure dome space pressure.
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724 Vent Header

There are measurements for vent header flow rate, temperature and relative
humidity, and hydrogen concentration.

7.2.5 Gas Concentrations

There are three gas chromatographs, called GC1, GC2 and GC3, which provide
hydrogen concentration measurements to DACS. These enter the PLC as serial ASCII data
through the Modicon ASCII/BASIC modules (see Section 8.3.1.3). The data from GC1 and
GC2 are compiled together and enter through one of the ASCII-BASIC modules. The GC3
data is compiled with the infrared spectrometer and photo-NH3 data and sent as another ASCII
stream which enters the other ASCII/BASIC module (see Section 8.3.1.2). . Information sent
with the hydrogen concentrations gives the time of the sample, file ID numbers which index
the sample, and hydrogen retention time.

An infrared spectrometer provides measurements of NH3 and N20O concentrations.
This is sent along with the gas chromatograph data and includes the file ID and sample time
numbers.

A separate set of measurements monitor the gas chromatograph equipment and the
IR spectrometer. This information enters DACS via standard Modicon input modules.

Four hydrogen monitors which measure hydrogen concentration in various parts of
the dome space and the vent header complete the set of gas-measurement equipment.

7.2.6 Miscellaneous Tank Measurements

There are measurements for the in-tank camera enclosure pressure and nitrogen
supply. There are four fluid velocity measurements for measuring waste movement within the
tank.

7.3 . STRAIN MEASUREMENTS

There are measurements which provide strain readings for the instrument trees and
the pump column. These measure the strain on these trees which can be produced by
movement of the tank waste. There are measurements for low- and high-frequency strains.
There are a total of 9 low-frequency strain measurements; 4 for the pump column, 3 for riser
1B, and 2 for riser 17C.

The high-frequency strain measurements (using the same transducers as the low-
frequency strain measurements) are recorded during tank rollover and during pump operation
using the Nicolet storage oscilloscope. If these measurements exceed alarm and abort limits,
they are sent to the PLC to cause an alarm or abort condition.
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7.4 TRAILER AND AREA MONITORS

Environmental measurements provide information about the DACS trailer status.
Sensors inside the trailer measure rack temperatures and the power system status. Other
devices outside the trailer indicate weather conditions outside the trailer such as air
temperature, wind speed and direction, barometric pressure and relative humidity.

There is also an area radiation monitor which provides tank farm radiation readings
and alarms.
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8.0 SYSTEM FUNCTIONS AND DETAILS

The tasks that are performed by the DACS are allocated to the PLC, the Eaton
AF5000+ variable frequency drives, or the GENESIS supervisory control software. The
following sections present the functions and details of the DACS design. Included are
discussions of the GENESIS TEST and MOTOR strategies, and the PLC, focusing upon how
each of these accomplishes their various tasks.

8.1 INSTRUMENT MONITORING AND DATA COLLECTION FUNCTION
(TEST STRATEGY) '

The functions of the TEST strategy are to monitor the status and values read from
the tank instruments, log data, generate alarms, and control the PLC. Essential to these
functions is communication with the Modicon PLC, with the MOTOR strategy via the PLC,
and with other stations on the network. Given below is an overview of these TEST strategy
functions and the communication paths needed to accomplish them, and the details of how
these functions are accomplished. o

Some of these functions are accomplished by the TEST strategy blocks, some by the
display screens, and some via built-in features of the GENESIS system. For those functions
that are accomplished via strategy blocks, sample portions of the strategy are shown and
explained in the following sections. Figure 14 is a general overview of the TEST strategy that
delineates functional regions. This is provided as an aid in placing the sample strategy
portions into the context of the strategy as a whole.

. Startup
Logic
PLC 1/O E
. alcu-
Device 1

Version

number b
Abort Data Logging
logic S
Screen

Display logic| -
Instrument
PLC1/O Fail alarms

Device 2

Figure 14. General Overview of Test Strategy Functional Regions.
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Some of these regions correspond directly to the TEST strategy functions; others

are strategy regions that perform supporting roles to these functions. Some brief comments
about the regions follow: '

PLC 1/0 Regions (Device 1 and Device 2): The blocks in these are involved in
communications with the Modicon PLC. This will be discussed in detail in Section
8.1.1.1.

The PLC I/0 Device 1 regions contains most of the standard instrumentation I/0.
It contains the abort limit blocks as well. These blocks are set to the appropriate
abort limit values via a report on startup of the strategy (see Section 8.1.3). The
values are then sent to the PLC where the actual abort comparison takes place.

The PLC I/0O Device 2 region contains /O for the ASCH/BASIC modules and
thermocouple modules. The ASCII/BASIC modules can be used to interface a
variety of serial scientific devices (see Section 8.3.1). This region contains blocks
that implement the GENESIS portion of the GENESIS-to-PLC communications
watchdog timer (see Section 8.1.5). Input via Device 2 is PLC status information
used to monitor the status of the PLC and all of the PLC I/0 modules (see Section
8.1.2).

Startup Logic Region: This region contains blocks that initiate data logging and
the downloading of abort limits to the PLC upon startup (see Sections 8.1.4 and
8.1.3). :

Calculations Region: These blocks perform calculations related to providing
operator alarms and data logging (see Sections 8.1.4 and 8.1.5).

Version Number: This in an enlarged dummy logic block whose tag name is set to
the current strategy version number.

Abort Logic Region: This region produces operator alarms when pump problems
occur. It also contains the abort coil reset logic (see Section 8.1.5).

Screen Display Logic Region: This contains logic pertaining to operator displays
(see Section 8.1.2).

Instrument Fail Alarms Region: These blocks provide instrument failure alarms;
they will be discussed in Section 8.1.5.
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®  Data Logging Region: These blocks implement the Data Logging function, to be
discussed in Section 8.1.4.

8.1.1 TEST Strategy Communications

The TEST strategy communicates with the Modicon PLC via the Modbus Plus
network protocol. It communicates via the ARCNET with the RSS stations for operator
displays, and with the STATION9 data archiving computer. Communication with the
STATION8 MOTOR strategy is accomplished via the Modicon PLC and Modbus Plus. The
following is a discussion of the details of each of these.

8.1.1.1  Communications between the TEST Strategy and the Modicon PLC

All of the tank instrumentation data enter the GENESIS TEST strategy from the
Modicon PLC via the Modbus Plus network. These include data such as tank temperature
readings, gas measurements, flow measurements, and much more. In addition to the tank
instrumentation data, the PLC also provides status information about the PLC hardware and
abort status information about any measurements that have aborts associated with them. It will
provide instrument failure status information for selected critical measurements.

The communication with the PLC is a two-way communication, and information is
sent from the TEST strategy to the PLC. The TEST strategy sends abort limit values to the
PLC for use in the abort comparison logic. It will also send an operator-initiated abort reset
signal to the PLC, which resets the PLC abort logic.

Communications between GENESIS and the PLC is accomplished via two device
blocks, called DEV 1 and DEV 2. The device blocks accomplish the mapping between the
PLC registers and the GENESIS TEST strategy I/O blocks. The device blocks together with
the ¥/O blocks scale the data to engineering units. The data are then available to be logged to
the hard disk and displayed on any of a number of user display screens.

DEYV 1 is set to scale 12-bit raw data (0-4095) and DEV 2 is set to scale 16-bit raw
data (0-65535). The Modicon PLC uses 16-bit registers, but most of the data from the output
modules are 12-bit data. In general, DEV 1 is used for most data, and DEV 2 is used when a
full 16-bit PLC register is to be transferred.

Each device block has 16 groups that can be set up to accomplish a mapping
between PLC registers and GENESIS I/0 blocks. For each group to be used, one must specify
the type of GENESIS I/O block to be connected, the type of PLC register, the starting PLC
register address, the Modbus Plus node address of the source data, and the number of
connection points within the group. The GENESIS I/O block types available are AIN, AOUT,
DIN, DOUT, PAIN, PAOT, PAIO, PDIN, PDOT, and PDIO. In the above terminology “A”
stands for analog, “D” for digital, “P” for packed, “IN” for input, “OUT” or “OT” for
output, and “IO” for bidirectional input output. The PLC registers available are: CS
(Coil/Status bits—Oxxxxx), IS (Input/Status Bits—1xxxxx), IR (Input Registers-3xxxxx), and
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HR (Holding Registers— 4xxxxx). The starting address specifies the xxxxx part of the above
registers.

The GENESIS I/O block and the PLC register type must be compatible.
Coil/Status and Input/Status registers must be paired with digital input or output blocks. Input
registers must be paired with analog input blocks, and holding registers can be paired with
either analog or digital input or output blocks.

The amount of data that can be transferred within one group depends upon the type
of I/0 block and PLC register that is used. Each group can have up to 16 connections
(numbered 0-15). Nonpacked blocks transfer one register or one bit per connection depending
on whether the block is analog or digital. Packed blocks can transfer 16 analog registers or
256 (16x16) digital bits. These bits could be 256 coil/status (0xxxx) bits or 16 holding
registers (4xxxx) interpreted digitally, Packed communication is much more efficient and
should be used whenever possible.

The device blocks have several configuration parameters which must be specified.
One of these is the device # parameter. This codes for the memory base address of the SA-85
interface card. The SA-85 card is the Modbus Plus petwork interface card which allows the
PCs to be connected to the Modbus Plus network. Although the SA-85 card can be set for
memory base addresses ranging from C0000-EF800, the Modbus Plus driver only allows four
choices: DD000, DD800, DE000, and DES00.

The Scan Task parameter assigns a scan number which corresponds to COM Port
number (1 to 4). Although the SA-85 card does not use a COM port, the COM port
corresponding to the scan task parameter must be set to INSTALLED in the COMM CNFG
menu of the GENESIS configurator (under System Configuration). The Scan Period which is
defined here determines how often the Modbus Plus driver is executed. The scan task
parameter is currently set to 0.5 second.

The device block configuration menu also has parameters for Modbus plus network
routing (not used in our system), BCD interpretation of data (also not used) and to specify the
bit-order of holding registers'(4xxxxx) interpreted bitwise.

The device setup parameters and the group assignments for DEV 1 and DEV 2 for
the TEST Strategy are given in Tables 2 and 3.
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Table 2. Device Setup Parameters for TEST Strategy DEV 1

DE
Device #: ' 2 Scan Task: . Task: 1
AIN Raw Count-Zero: 0 AOUT Raw Count - Zero: 0
‘AIN Raw Range: 4095 AOUT Raw Range: 4095
BCD: NO Bit Order: 16-1
Group Start Address End Address Group Start Address End Address
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Table 3. Device Setup Parameters for TEST Strategy DEV 2

Device #: Scan Task: | Task: 1

AIN Raw Count-Zero: 0 AOQOUT Raw Count - Zero: 0

AIN Raw Range: 65535 AOUT Raw Range: 65535

BCD: NO Bit Order: 16-1
Grou

Start Address End Address - Group Start Address End Address

*Modbus Plus driver allows only the first 4 connections using PDIN blocks with 40xxxx registers.

Figure 15 shows a portion of the PLC T/O section of the STATIONS strategy. For
efficient communications, most I/O is done via packed blocks. The packed blocks are
connected to the device block. To allow each channel to have its own tag name and
description, regular AIN blocks are connected to the packed blocks as shown in the figure.
The I/O blocks are (with few exceptions) organized by device block group such that each
horizontal row in the PLC I/O area contains the I/0 for one device block group starting with
Group 1 at the top.

The packed blocks are named to reflect their device block group and connection
number within the group.. Thus, the PAIN block <G1C2> is connected to Group 1,
connection 2 of device block 1. The packed blocks connected to device 1 are named beginning
with the letter “G.” Those connected to device 2 begin with the letter “H.” Thus, a block
called “H6C3” would be connected to Group 6, connection 3 of device block 2.
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The regular AIN blocks connected to the packed blocks are arranged by connection
number of the packed block starting at the upper left and reading down. Thus, in Figure 15,
<PITNO111> is connection 1, <PITNO110> is connection 2, <TT10001> is connection
3, <PITMSY13> is connection 4, <MT10001 > is comnection 5, <TITMSY15> is
connection 6, <FTES0002 > is connection 7, and <LIRO1A > is connection 8. This
convention has been followed throughout. ’

PAIN PAIN
G1C2 G1C3
AIN e |—> AIN AIN j«— > AIN
PITNO111 MT10001 PITMSY16 TICMSY18
AIN ([« (> AIN AIN  |«—{ > AIN
PITNO110 TITMSY15 FITMSY17 | TITMSY25
AIN [« > AIN AIN |[«— (> AIN
TT10001 FTES0002 LIROIC PDTMSY12
AIN e Lo AN AIN |« > AIN
PITMSY13 LIR01A PITMSY07 PITMSY04

Figure 15. PLC 1/0 Strategy Detail.

The PAIN blocks include range information for the incoming raw values that allow
them to be scaled to engineering units. This scaling information is duplicated in the AIN
blocks. In addition, the AIN blocks are configured to include the engineering units, the
measurement description, alarm values (if any), and scan period.

The scan period specifies the time between measurement updates. GENESIS only
allows scan periods of 0.05, 0.1, 0.25, 0.5, 1, 2, 6, 12, and 30 seconds. However, the scan
period actually achievable depends upon the number of blocks in the system and the
communication rate with the PLC. In addition, the overall communication scan period for
each communication link must be specified. The scan periods of individual blocks cannot
exceed the overall communication scan period. The communication link with the PLC is
currently set to a 0.5 second scan period. Most of the measurements are set for 6-, 12-, or-30-
second scan.periods.

There are two cases where additional manipulation is needed to present the data in
engineering format. The measurements are < ARMGAMMA > and <PHO-NH3>. The
signal sent to GENESIS for <ARMGAMMA > is actually an exponent, so a calculation in a
GENESIS F(X) block is done to create the actual measurement value from the exponent. The
signal <PHO-NH3 > is sent originally as two halves, a most significant and least significant
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portion. These are combined into one measurement value in the TEST strategy using a F(X)
block.

8.1.1.2 Communications with the MOTOR} Strategy

There is no direct communication path between the TEST and MOTOR strategies.
Instead, communication between them is accomplished via the PLC and Modbus Plus. Data
relating to the variable speed drives for pump motor control and directional motor control are
sent from the MOTOR strategy to the PLC, then are relayed to the TEST strategy.

Also, the TEST strategy receives alarm and abort limit values for pump motor
speed, pump motor current and pump discharge pressure. These values are calculated in the
MOTOR strategy and sent to the PLC. The actual abort and alarm comparisons are done in
the PLC, but the calculated limit values are sent from the PLC to the TEST strategy.

Also, both the TEST and MOTOR strategies have watchdog timers to monitor the
communication between the strategies and the PLC. When one of these communication paths
fails, the other strategy is notified of the communication failure.

8.1.1.3  Communications from the TEST Strategy to the RSS Statignsl

The TEST strategy communicates over the ARCNET to RSS stations. These
stations- can display any of the TEST strategy screens for data monitoring.

8.1.1.4 Communications from the TEST Strategy to the Data Archiving Computer

Data are first logged locally on STATIONS by the TEST strategy. The data are
then transferred to the data archiving computer, STATION9. After a successful transfer, the
data are then deleted from STATIONS. The computers are linked with ARCNET, and the
transfer is accomplished by using a GENFXR block located in the TEST strategy. The data
archiving computer is networked to both ARCNET and to the HLAN. The data are
transferred from STATIONS directly to the network server as well as to the JAZ drive on
STATIONO.

8.1.2 Data Monitoring

Data monitoring is one of the primary functions of the TEST strategy. The data
and status monitoring functions of the TEST strategy are accomplished by displaying
information to the operators on any of a number of displays including GENESIS-provided
system runtime trend and history displays. In addition to providing the monitoring function,
some displays allow the operator to input control signals that can initiate processes in
GENESIS or ultimately in the PLC. In addition, ail displays have a button which, when
clicked on with the mouse, allow other displays to be brought up on that particular monitor.
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Displays can be brought up independently on the STATIONS, STATIONG,
STATIONT7 and STATION10 computers in the DACS trailer, as well as the four remote
stations (STATION11 in Building MO-278, STATION13 in the 306E Building, STATION15
in Building 2750 and STATION17 in the office of the software developers). All data that
travel to and from the remote displays (in RSS stations) go through the master computer
(STATIONS) via ARCNET.

The displays are organized in a hierarchy based on their function; other displays can
be accessed from the current one. At the top of the hierarchy is the WELCOME display. This
display appears when the system is first brought up. It has buttons that allow access to the
MAP, CSMAIN, MSMAIN, and ASMAIN displays.

o  The MAP display shows a representation of the hierarchy and allows access to any
other display in the system.

e CSMAIN is the overall abort status monitoring display. It allows access to the
other displays listed in the “Abort Status Monitoring Screens” Table 4a, which
provide more detailed information about the abort status of various instruments. All
the members of this group include a button that allows the user to reset the PLC
abort coil. This function is discussed in Section 8.1.5.

e  MSMAIN has a schematic representation of the tank showing the locations of the
various instrument trees. It allows the user to bring up displays that show data from
the instruments on these trees. Its buttons allow the user to call up other tank
measurement monitoring displays which present the data in a variety of formats.
These displays are listed in the “Tank Measurement Monitoring Screens” Table 4b,
excluding those indicated as runtime trend screens.

e  ASMAIN allows the operator to access runtime trend and history displays. These
displays are also listed in the “Tank Measurement Monitoring Screens” Table 4b.
Runtime trends plot various tank measurements as a function of time, beginning
with the point when the screen is first brought up. The graph grows from this point
until the time allotted for the graph has passed. After that, the older values are
scrolled off the edge of the graph as new values become available. If another screen
is brought up on the same display, then the process must start over again. This
differs from the system runtime screen discussed below.

Accessible from the MAP display are those displays listed in the "System Status
Monitoring and Miscellaneous Screens” Table 4c. IOSTATUS and DACS allow monitoring of
the PLC racks and modules and the trailer status respectively. The displays named
ABRTENAB, ABRTNAME, and ABRTCHEK are used for monitoring and/or
enabling/disabling coils used for aborts by the PLC. MININ1 and MININ2 are for
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convenience and can be used to check minimum instrument status. The "other" displays are
non-monitoring screens, MAP and WELCOME, discussed above.

All of the displays have a similar header bar. The header bar has the title, the
current time and date, the application name and version number, and buttons that allow the
user to bring up the MAP, CSMAIN, MSMAIN, or ASMAIN displays as well as the display
one level above in the hierarchy (by pressing the Page Back button). The displays have been
designed so that anything in blue can be clicked on with the mouse. These are either buttons
that bring up another display or measurement values that bring up a tag details sub-window.
The tag details sub-window appears at the bottom of the display and gives further information
about the measurement. '

GENESIS provides two other facilities useful for data monitoring. One is the
system runtime trend. This allows the display of runtime graphs for up to 20 predefined
measurements. These differ from the runtime trend screens discussed above in that the prior
data are not lost when the display is exited momentarily.

Additionally, GENESIS provides the ability to examine, graphically or in tabular
format, any data that are being logged to a history file on the current computer. STATIONS is
the only computer that has history files available, so this feature only works on STATIONS.
Data logging will be discussed further in Section 8.1.4.

Table 4. TEST Strategy Screens

Table 4a Abort Status Monitoring Screens
SCREEN SCREEN TITLE COMMENTS

CSMAIN Automatic Alarms and Aborts Overall alarm and abort summary display
HVTALARM | Hydrogen-Vent Header Tank Alarm and abort details
MANABRT Manual Aborts H2 and NH3 concentrations
PUMPALRM | Pump Parameters Alarm and abort details
STRNALM Strain Gauges ) Alarm and abort details
TEMPALM Temperature ’ Alarm and abort details
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Table 4b. Tank Measurement Monitoring Screens

SCREEN SCREEN TITLE COMMENTS

ASMAIN Runtime Trend Selection Screen Selection screen for runtime trend displays

GASSUM Gas Summary Collected gas concentrations and related items

MIT17B Instrument Tree (1) Riser 17B (MIT) | Tank Temperatures

MIT17C Instrument Tree Riser 17C (MIT) Tank Temperatures

MSMAIN Main Riser Profile Selection screen for monitoring displays

NEW72HR Current 72 hour history trend. History trend - critical measurements

OLD72HR Previous 72 hour history trend. History trend - critical measurements .

11 pump Mixer Pump Riser 12A Mixer pump instrument readings
PUMPOPS Pump Operations Runtime trend - pump operation measurements
ROLLOVER Imminent Rollover Runtime trends and temperature profiles to monitor
: for possible rollover

SUMMARY Summary Information Vent Header, In-tank parameters, MIT temperatures

TBSTC Tank Bottom and Side Thermocouples Temperature readings

TEMPRFL MIT Temperature Profiles Risers 17B and 17C temperature bar graphs

Table 4c. System Status Monitoring and Miscellaneous Screens
SCREEN SCREEN TITLE COMMENTS

DACS DACS Facilities Management DACS trailer power, trailer temperature and
weather station

IOSTATUS 1/0 Health Status Modicon rack and module status

MAP Map Shows organization of all screens and allows
operator to call up any screen

TESTEXIT Exit to DOS? Allows exit with level 1 password

WELCOME DST 241-SY-101 Data Acquisition and Screen that appears upon system startup

Control System (DACS)

ABRTENAB Abort Enable Checklist Allows enable/disable of PLC abort coils and
indicates coil status

ABRTCHEK Abort Limit Checklist Used for pump run

ABRTNAME Abort Coil Tag Names ) Identifies PLC abort coils and indicates coil status

MININ1 Minimum Instrumentation Checklist #1 Convenience

MININ2 Minimum Instrumentation Checklist #2 Convenience
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8.1.3 PLC Control

The TEST strategy provides limited operator control of the PLC. Specifically,
from any of the abort monitoring screens the operator can reset the PLC abort coil. The pump
cannot run when this coil is set. This abort coil is latched, which means that if a measurement
exceeds its abort limit only momentarily the abort coil will remain. set even after the
measurement has returned to a normal value. The only way to reset the abort coil is via the
button on the abort monitoring screens. This function was discussed in Section 8.1.2 and the
strategy logic to accomplish it will be shown and discussed in Section 8.1.5.

The TEST strategy is also responsible for downloading the abort limits to the PLC.
These are the values that the PLC will compare the incoming measurement value with to
determine if an abort condition exists. If one of these measurements exceeds its abort limit
then the PLC abort coil is set. The abort limits are sent via AIN blocks located in the PLC I/O -
section of the strategy. These AIN blocks get their values from a report SETLIMS.RPS, which
contains the actual abort limit values. This report is run at startup to.load the AIN blocks with
the abort limit values. The only exceptions to these are those limits that change based upon the
pump speed. These limits are calculated in the MOTOR strategy and sent to the PLC when a
new test is selected.

Figure 16 show the startup logic. It shows the mechanism for generating a pulse
immediately upon startup as well as a delayed startup pulse. This is implemented by
connecting output of the <ON > DIN block to the <PULON> pul block and the
<DELAYON> TON block. The <ON3> block is wired to always be 1. The <OFF>
block is wired to be always 0. Since at startup, the inputs of all blocks are initialized to 0, the
only time the <PULON> and <DELAYON > blocks will see a 0 to 1 transition on their
inputs is at startup. This will trigger the pul block <PULON> and cause the TON block
<DELAYON > to produce its output after the programmed 45-second delay elapses.

DIN pul REPORT
ON - - -> PULON OWNLIM
T
)

| TON |
————— > DELAYON[— — — — —

Figure 16. Startup Logic.
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The <PULON > block initiates the history file naming the phasing process that
was discussed in Section 8.1.4. The TON block <DELAYON > is the block that runs the
DOWNLIMS report via the <DOWNLIMS > REPORT block. The 45-second delay is
necessary to allow time for GENESIS to PLC communication to be established before the abort
limits are downloaded.

The <OFE> block is used to prevent data logging in a HIST block (see following
section 8.1.4).

8.1.4 Data Logging

The TEST strategy is responsible for logging data to the hard drive and transmitting
the data files over the network to the archiving computer, STATIONY. The data are used for
long-term tank monitoring and to evaluate the results of the pump tests. Approximately 160
data channels are logged. These are stored in 10 history files at intervals ranging from 6
seconds to 5 minutes.

The TEST strategy creates these history files and assigns file names derived from
the time and date the file is created. Data are logged until an even-numbered 2-hour boundary
is reached (that is, 2:00, 4:00, 6:00, etc.). At this time the current set of history files is closed
and a new set is opened. The old set of history files is then transferred to the STATION9
archiving computer and placed on the HLAN. Upon successful transfer the files are deleted
from the STATIONS computer disk. If the file transfer is not successful the files remain on
the STATIONS disk and another atteropt is made 2 hours later. The files accumulate on the
STATIONS disk until the network problem is resolved and they can successfully be transferred
to STATIONO.

The data logging portion is accomplished in GENESIS by the use of HIST blocks.
The files are known in GENESIS terminology as history files. Figure 17 shows an overall
view of the TEST strategy history/data logging section.. More detailed views of portion of this
strategy section are shown later. .

" The top twelve large blocks of the rightmost column in the diagram above are th
* HIST blocks. The remainder of the blocks are involved with timing the creation of the history
files, phasing the creation of the files and logging of the data to avoid system overload, naming
the files, and copying the files automatically over the network and to different directories on
the system.

“Two of the twelve HIST blocks are not used for the standard data logging which is
described below. The blocks <OLD72HR > and <NEW72HR> provide a way to have at
Jeast 72 hours of readings available which can be viewed using the history display capabilities
of GENESIS. These history files contain measurements which can characterize the tank status
for the time between pump runs when the DACS trailer is not manned.
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Figure 17. History Data Logging Overall View.

The functionality of the history section of the strategy is by column, and the general
flow of the logic is left to right. The leftmost column consists of TIMER blocks controlling the
timing of the opening and closing of the history files. These feed into two OR blocks that feed
into a REPORT block. The REPORT block runs a report (HISTFNAM) that creates file names
for the about-to-be-opened history files based upon the date and time. '
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When this process is complete the report sets the pul block, the next block to the
right above. This block generates a pulse that causes the SHOT block (the next one over) to
generate a one-shot pulse. This pulse starts the TON blocks (the long column of 19 blocks). It
is detrimental to start all the history blocks at the same time, so for this reason, the TON
(timer-on-delay) blocks lie in-line with every history block. Each TON block has a different
delay, spreading the load on the hard disk drive over the total time interval. These delay timer
blocks are set to produce their outputs at varying times from the start of the one-shot pulse.
They implement the phased stopping and starting of the history files by feeding into the start
and stop inputs of the HIST blocks, the rightmost column of blocks. The one exception to this
is the <RGAS5 > block. It is started when new data is received form the RGAS computer and
stopped after it bas logged just one sample. This is done to avoid multiple logging of the same
data. :

These blocks control the timing of the running of another report (HISTCOPY),
which copies history files to two directories on the disk \HIST and \HIST2. The GENFXR
block at the bottom of the rightmost column is controlled by the TON blocks. The GENFXR
block copies history files over the network. More details concerning this process follow.

Figure 18 shows a portion of the history strategy section that initiates a history file
changeover. The system is designed to produce history files that contain 2 hours worth of data
each. Every 2 hours throughout the day, the current set of history files is closed and a new set
is opened. The timer blocks are set to create a pulse at a specific time of day. In this case, the
timer blocks are set to create their pulses on the hour spaced 2 hours apart. When one of the
timers goes off, the signal feeds through the OR block and causes the report HISTFNAM to be
run. . .
This report implements the history file-naming convention. The files are named
“ymdhFFFF.PRN,” where

y is the year, with 2=1992, 3=1993, etc.
m is the month, numbered 1-9 and A-C

d is the day, numbered 1-9 and A-V

h is the hour, numbered 0-9 and A-N, and

FFFF is the file code that can be any one to four alphanumeric characters.
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Figure 18. Timer, Report, and Puise Portion of History Strategy Section.

HISTENAM reads the system time/date and creates these file names. It loads the
file name field of the HIST blocks with the new file name. It then sets the PUL block <GO >
which in turn initiates the one-shot pulse from the SHOT block <XFERPULS>. The
HISTENAM report is run at system startup. The history files, sample periods and file contents
are summarized in Table 5.

Figure 19 shows some of the TON blocks that implement the phased starting and
stopping of the HIST blocks. This phasing is necessary in order to spread out the load on the
system imposed by the data logging operations. The system has limited processing time
available for data logging as well as limited buffer space for file operations. If the strategy
‘attempts to write too much data at once, this buffer overflows and a system message appears
indicating a loss of data. ' .

'
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Table 5. History File Names and Contents

Sample
File Name Period Contents
(sec.)

ymdhPUMP.PRN 60r300 |PCRI2A01, PDPBASE, PITNOI111, PITNO110,  VR232020
VR232040, VR232050, ZIMPE112, ZIMPE142

ymdhMIT2.PRN 12 TIR17B09, TIR17B10, TIR17B11, TIR17B12, TIR17B13,
TIR17B14, TIR17B1S, TIR17C09, TIR17C10, TIR17C11,
TIR17C12, TIR17C13, TIR17C14, TIR17C15

ymdhTBSI.PRN 300 TBSTCO1, TBSTC02, TBSTCO03, TBSTCO04, TBSTCOS,
TBSTCO6, TBSTCO7, TBSTCO8, TBSTCO09, TBSTC10,
TBSTC11, TBSTC12, TBSTC13

ymdhGAS-PRN 150 | FT-FILE, FT-TIME, FT-N20A, FT-N20C, FT-NH3A,
FT-NH3C, GC3-TIME, GC3-FILE, GC3-RT, GC3-H2,
PHO-TIME, PHO-NH3, RGASTND1, RGASTND2
ymdhRGAS.PRN per RG-RUN, RG-STAT, = RG-TIME, GC1-H2, GC1-AREA,
sample | GC1-RT, GC2-12, GC2-AREA, GC2-RT, PITMSY04,

FITMSY17, TICMSY18, PITMSY13, TITMSY15, PITMSY16,
PDTMSY12, PITMSY07, PITMSYI10

ymdhMIT3-PRN 12 TIR17B16, TIR17B17, TIR17B18, TIR17BI19, TIR17B20,
TIR17B21, TIR17B22, TIR17C16," TIR17C17, TIR17C18,
TIR17C19, TIR17C20, TIR17C21, TIR17C22

ymdhTBS2.PRN 300 TBSTC14, TBSTC15, TBSTCI6, TBSTC17, TBSTCI18,
TBSTCI19, TBSTC20, TBSTC21, TBSTC22, TBSTC23,
TBSTC24, TBSTC25, TBSTC26

ymdhSTRN.PRN 150 WIR12A01, WIRI2A02, WIR12A03, WIRI2A04, WIR17CO1,
WIR17C02, WIRIBAO1, WIRIBA(G2, WIRIBAO3

ymdhVOL.PRN 12 LIRO1C, FTES0001, FTES0002, TT10001, MT10001,
PIR17C01, PIR17B04, FTES0003, NIRO5A01,  NITKSYO06,
NITJSYO06, NIR17B01, WSP1, WSH1, WSTL,
WSWDIR, WSWSPD, TIR12A01, TIR12A02, LIRO1A

ymdhMIT1.PRN 12 TIR17BO1, TIR17B02, TIR17B03, TIR17B04, TIR17B0S,

TIR17B06, TIR17B07, TIR17B08, TIR17CO1, TIR17C02,
TIR17C03, TIR17C04, TIR17COS, TIR17C06, TIR17C07,
TIR17C08

NEW72HR.PRN 300 FTE50001, FTY50002, PYR17B04, PYRI7CO1, LIROIC,
GC3-H28, GC2-H28, NIR17B01, WYR1BAOI, WYR17B01,
WYR17C01, FTES0003, WYRI2A01




HNF-SD-WM-SDD-045
: Rev. 3
Page 82

-] TON }--, HIST
1 DISEC | RGAS
F-» TON |--|->» HIST
| P11SEC - > PUMP
--»] TON | --|-> HIST
| D14SEC =3 MIT2

L _wl TON | --|--> HIST
| D16SEC - TBS1

1

w-» TON | --i-> HIST

SHOT - -1 D18SEC -3 MITI1

!

XFERPULS | ["FON | --,--»| HIST
| D20SEC - > GAS
i I
~-» TON |--:

! D22SEC |
1
C_»l TON |--1- HIST
: D24SEC : ~ - MIT3
L _wl TON L--1->] HIST
: D27SEC : e TBS2
Loyl TON L-—i1- HIST
: D29SEC :'“ -» STRN
Loyl TON }-—i-3 HIST
D3ISEC VOL

Figure 19. Phasing and HIST Blocks.

Besides the buffer overflow problem, the system resources are strained when files
are opened and closed. The phasing scheme is designed to spread out the load on the system
as much as possible. The scheme provides that during file changeover, no two files are
started or stopped simultaneously. In addition, between changeovers, the sampling of data
should be spread out as much as possible. In the current system, no more than two HIST
blocks sample their data in any one scan period. The scheme is dependent upon the sample
period in the HIST blocks. If the sample period of any of the blocks is changed, the phasing
scheme must be adjusted accordingly. Currently, the changeover occurs as follows:
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Second |Action
0 PUMP Stop
1 PUMP Start
5 MIT2 Stop
7 TBS1 Stop, PUMP Sampled
9 MIT2 Start
11 MIT1 Stop
13 PUMP Sampled
14 TBS1 Start
16 GAS Stop
18 MIT1 Start
19. PUMP Sampled
21 MIT?2 Sampled
22 GAS Start
24 | MIT3 Stop
25 PUMP Sampled
29 MIT3 Start
30 MIT1 Sampled
31 |TBS2 Stop, PUMP Sampled
33 STRN Stop, MIT2 Sampled
35 TBS2 Start
37 |PUMP Sampled
38 VOL Stop
40 STRN Start
41 MIT3 Sampled
43 VOL Start, PUMP Sampled

Given the start tithes above for each one of the files and the data sampling periods,
one can determine when each of the samples are taken. In this case, for a 12-second period,
the samples are: '
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Second | Files Sampled
1 PUMP
2 TBS1 (every 25th pass beginning with pass 2)
4 GAS (every 25th pass beginning with pass 15)
STRN (every 25th pass beginning with pass 4)
5 MIT3
6 MIT1
7 PUMP, VOL
9 MIT2
10 GAS (every 25th pass beginning with pass 2)
STRN (every 25th pass beginning with pass 17)
11 TBS2 (every 25th pass beginning with pass 3)
12
1 (pattern repeats at this point)

The RGAS file does not sample regularly as the others do. This file is opened, a
sample taken, and closed again only when a new sample is received.

Figure 20 shows the GENFXR block and an OR block. It also shows a few of the
TON blocks. The TON block DIMIN initiates the report, HISTCOPY, 1 minute after the file
changeover begins. This report copies the recently closed files to both the \HIST and \HIST2
directories then deletes them from the \TEST directory. This is done to avoid having history
files build up in the directory. The HISTCOPY report renames (using the history file naming
convention) copies, then deletes the alarm and event summary files.

1

1

TON L -1
D38SEC :
I

TON | -
D42SEC

TON
DIMIN

TON L owws GENXFR | - - -
D3MIN il TOST9 [~ —

.

)
i
I
!

- - or ¢ —
GENXOR < ~

Figure 20. GENFXR Detail.
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The GENFXR block is set up to copy the history files over the network. This
block is initiated 3 minutes after a file changeover begins. The first pass attempts to copy
files from the \HIST directory to the \HIST directory on drive C: of STATION9. If this file
transfer is successful, the files are deleted from the \HIST directory on STATIONS.

The OR block detects one of two status outputs: either successful transfer or
failure. In either case, it means that the first operation is complete. This signal is used to
initiate the second file transfer operation in the GENFXR block. This time, files are copied
from the \HIST?2 directory over the network to the Jaz drive (Drive E:) of STATION9. Once
again, the files are deleted from the STATIONS directory if the transfer is successful.

The history file ymdhRGAS differs from the others in that a new sample is logged
only when a new reading is received by GENESIS. This avoids duplication of samples in the
file. The instruments are set to produce a new sample every three minutes. Xf the instruments
are not working properly or if there is some other problem, no data will be logged and the file
could be empty. The file is still closed every two hours no matter how many samples have
been taken during that time.

A discussion of the logic which implements this follows. The F(X) block,
<FILEUPDT >, continually scans the <RG-RUN> tag. The value of this tag will change
whenever a new sample is received. The <FILEUPDT > block contains logic to compare
the previous value of <RG-RUN> with the current value. It sets one of its outputs (DO3) to
be high (1) if the current and previous scans are equal, and low (0) otherwise. When this
output transitions from 0 to 1, it starts a 45 second timer (TON block <RGSTLOG>).

When the 45 seconds have elapsed, the sample is logged (by starting data logging for the
<RGAS> HIST block. This 45 second delay is to insure that the value of PHO-NH3 which
is calculated from MSB and LSB portions, has enough time to execute before the values are
logged.

The HIST blocks <OLD72HR> and <NEW72HR > provide a way to have at
least 72 hours of readings available which can be viewed using the history display capabilities
of GENESIS. These history files contain measurements which can characterize the tank status
for the time between pump runs when the DACS trailer is not manned. Only < NEW72HR >
is set to actually log data. When a 72 hour period has elapsed the tag < CHNG720K > is

-set. The report HISTCOPY.RPS detects this and copies the file NEW72.PRN to
OLD72.PRN. New data is then logged to the NEW72.PRN file. The data in the .
OLD72.PRN file can be examined using the history file display capabilities of GENESIS.

8.1.5 Alarming Functions

An important function of the TEST strategy. is to notify the operator of significant
events. The system has been designed to produce alarms when critical tank measurements
approach safety limits, when critical instruments fail, when communications have been lost
between the TEST strategy and the PLC, between the TEST strategy and the MOTOR



HNF-SD-WM-SDD-045
Rev. 3
Page 86

strategy, and when the PLC has detected an abort condition. This is accomplished by using
the alarm features of the GENESIS software. GENESIS provides a special screen called the
alarm/event summary screen. Alarms, operator actions, and other system events are posted to
this screen as they occur. In addition, the PC speaker sounds when an alarm arrives. These
speakers have been amplified in the trailer producing an effective audible alarm. The operator
must hit a keyboard key to silence the alarm. Information about the alarm can be found on
the alarm/event summary screen. From there the alarms can be acknowledged by the
operator.

Most of the alarms are generated by measurement I/O blocks. The alarm values
are programmed into the block and the alarm priority is set. When the measurement value
exceeds one of the alarm limits the alarm occurs. Other alarms require additional strategy
logic. Portions of the TEST strategy related to the alarming function are shown in Figure 21
and discussed below:

-
! |
1 Y

pul
PULCOIL
;
X
N DIN L.l DOUT DOUT
PLCCOMFA ® COMABRT ® RSTCOIL

Figure 21. Abort Logic Detail.

This strategy section is responsible for causing a GENESIS alarm if a PLC
communication failure is detected. It also contains logic for resetting the PLC abort coil.

Since the PLC abort coil remains latched following an abort, the operator needs
some means of resetting the coil after the problem has been resolved. This is provided by the
<PULCOIL> and <RSTCOIL> blocks shown above. When the Reset Abort Coil buttons
on the abort coil status screens (see Section 8.1.2) are clicked upon, they cause the
<PULCOIL > block to produce a pulse. This is sent via the <RSTCOIL > digital output
block to the PLC where it causes a reset of the PLC abort coil, as well as all of the individual
aborts in the PLC. ) .

The <PLCCOMFA > block is set when GENESIS detects a communication
failure from the PLC to GENESIS. This can be detected by the Modicon driver and accessed
by a connection to the FAIL bit of an I/O block. The <PLCCOMFA > block causes a
GENESIS alarm whenever this condition occurs. It also attempts to send this information to
the PLC so that the abort coil can be set. This is accomplished via the < COMABRT > block
shown above. This is useful in the unlikely event that the communication failure has been
only one way and the PLC has not detected a corresponding GENESIS to PLC failure.
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Figure 22 shows a portion of the strategy that geperates instrument failure alarms.
These blocks generate alarms when a critical instrument reads at or near zero indicating a
possible instrument failure. They are also wired to the instrument failure detection
mechanisms in the PLC (see Section 8.3.2) and cause an alarm when the PLC detects an
instrument failure as well.

Each of the OR blocks shown in Figure 22 implements an instrument fail alarm for
the measurements whose names correspond most closely to the names of the OR blocks. In
most cases, the measurement name has an I in place of the Z in the above names.

Five of these instrument failure alarm blocks have to be handled differently. These
are the ones shown as <GCI1-INST>, <GC2-INST>,<GC3-INST>, <NH3-INST>,
and <FT-INST> in Figure 22. These originate from the gas measurement equipment and
arrive at the PLC after having traveled through several other computers and devices. An
instrument failure in this case could mean either a failure of the instrument itself or of the
communication pathways involved in getting the measurement to the PLC.

The first case is handled by detecting when the measurements involved read zero.
This is slightly complicated by the fact that <GC1-H2>, <GC2-H2> and <GC3-H2>
already have low alarm values associated with them, so separate blocks (< GC1-ZVAL >,
<GC2-ZVAL>, and <GC3-ZVAL>) have been provided to detect the zero case.

The second case is handled by the logic shown in Figure 23. It is used to detect a
failure in the communications path between the instrument and the PLC. The gas measuring
equipment sends a value to the PLC known as the File ID. This value is incremented
(independently for FTIR, PHOTO NH3, GC1, GC2 and GC3 data) whenever a new
measurement has been taken. The F(X) block, <FILEUPDT >, receives this file ID from the
measurements. As long as the current value is equal to the previous value, the TON blocks
are allowed to run. When a new File'ID arrives, the TON blocks are reset. If the TON
blocks ever reach their predefined timeout values, the instrument failure alarm occurs. The -
block <RGSTLOG> is used to start the RGAS data logging. It was discussed in section
8.1.4. :

Values for FTIR, PHOTO NH3, GC1, GC2, and GC3 are forced to zero by
GENESIS if the TON blocks time out. This is an obvious indication to operators that the
instrument has a problem. The gas values are actually forced to zero in the PLC ladder logic
by use of a PDOT block (G10C0). As soon as updated data is sent to the PLC from the gas
equipment, the TON blocks will reset and the display will indicate valid readings.
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Figure 23. Communication Pathway Failure Detection.

8.2 PUMP CONTROL FUNCTION (MOTOR STRATEGY)

The signals that actually control the pump are assigned by the two Eaton AF5000+
variable frequency drives. There is one drive to control the motor that positions the pump
and one drive to control the motor that operates the pump. These variable frequency drives
receive commands from the GENESIS MOTOR strategy (using RS-232 asynchronous
communications) in the form of ASCII strings from a communication driver. The MOTOR
strategy has logic functions that control pump position, pump operation, error checking,
operation aborting, test selection, network communications, and alarming. The ASCII driver
is imbedded in the GENESIS MOTOR strategy and is represented by two AF5000+ hardware
communication device blocks, one for each VFD.

As in the TEST strategy, the MOTOR strategy includes a number of dynamically
linked display screens, shown in Table 6. The MOTOR strategy displays permit the operators
to select or set up specific mixer pump tests, and to start, monitor, and stop the tests.
Diagnostic information is also included on some displays.
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Table 6. MOTOR Strategy Screens
SCREEN SCREEN TITLE COMMENTS
DMPROB Position Pump Problem Help screen - positioning problem display.
MAINMENU | Main Test Menu Menu display to select other displays.
PBENPROB Test Enable Problem . Help screen - Test enable problem display.
PSPROB Test Start Problem Help screen - Test start problem display.
PUMPRUN Pump Operation Combined directional/run pump operation display.
SETPROB Test Values Set Problem Help screen - Test values set problem displéy.
TESTSET User Test Setup User test setup display.
EXIT Exit MOTOR Startegy Runtime exit display

There are several different tasks that are performed in parallel to control the
position and operation of the pump. The results of these tasks are sent as commands to the
variable frequency drives or as indications to the operators. The following subsections of
Section 8.2 describe each task performed by the MOTOR strategy, and supply the details of
how the separate tasks of position control, pump control, aborting, and test operation are
implemented in the MOTOR strategy. These will be followed by discussions of PLC
communications, alarms, system parameters, and indication of failure of executing tasks.

8.2.1 Position Control

The position control portion of the GENESIS strategy involves several tasks
operating in parallel. The desired pump position is selected by the operator or by the current
phase of an automated test. The pump position is controlled by an Eaton AF5000+ variable
frequency drive. Parameters are read and set via the GENESIS AF5000 driver. The logic
portion of the GENESIS strategy tells the directional motor to start or stop; the direction of
movement is based on the actual position feedback from the PLC.

The starting of the directional motor is controlled by automated logic and enabled
by the operator. The automated logic will seek to move the pump within a desired range.
When enabled, the logic will set up the direction the pump needs to move-and then start the
directional motor if the pump is not within the desired range.

The directional motor cannot be started if the pump motor is running. This is a
safeguard to ensure equipment is not damaged. At no time are both the directional motor and
the pump motor to operate at the same time.

) The actual position of the pump must be outside of the desired range for the
directional motor to start. If all safeguard conditions are met and the pump is directed to
move by the operator, a command is sent to the Eaton AF5000+ variable frequency drive to
start movement of the pump.
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The directional motor will stop if the actual position of the pump is within the
desired range; it will also stop if the actual position exceeds the limits of movement or
overshoots the desired range. An abort condition will also cause the directional motor to
stop. The operator can manually stop the directional motor from the console or from the stop
button on the VED control panel. If any logic conditions are met that specify halting of the
directional motor, a command is sent to the Eaton AF5000+ varjable frequency drive to stop
the movement of the pump.

Communications to the Eaton AF5000+ variable frequency drive are epabled at all
times. Parameters can only be read from and sent to the drive when the drive is powered up
and receiving asynchronous communication requests. The communication task is responsible
for sending control commands and desired operating conditions to the variable frequency
drive. Feedback status from the directional motor is displayed to the operator and is also
passed to the PLC abort logic via Modbus Plus communications.

The current position of the pump is requested from the PLC. When the operator
requests a position change, the actual position is compared with the desired position to
determine if the directional motor should be started. After being started, it is stopped
automatically when it is within range or when it overshoots the desired range. “Within
range” is defined by a dead-band of 2 degrees above and below the desired position but this
range is adjustable by the operator. When the pump is within this range the directional motor
is not started. If the pump is out of the desired range and a request to change the position is
made, the direction to move is automatically determined by the position control logic. The
direction signal is then passed to the variable frequency drive and the directional motor is
started if all critical safety checks are passed.

If for any reason a condition is preventing a successful start of the directional
motor an indicator denoted by a question mark will flash on the display. By clicking on the
indicator the source of the problem will be displayed to the operator.

When the directional motor is running, limit-checking on the position of the pump
assures that the pump will not be moved to a position beyond the maximum bounds set for the
pump position. These limits are adjustable by the operator.

The pump can be moved by operator request before or after pump motor operation.
There are safeguards in place to disable pump movement during pump operation to protect
equipment and test results. There is automated logic that will disable movement after the
pump is within the desired range. Any time the directional motor is stopped the movement of
the pump is disabled. The logic is set up so the operator must enable position control every
time the pump is to be moved.

The following are the details related to controlling the position (i.e., direction) of
the pump.
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8.2.1.1  Start

The directional motor can move the pump only if the actual position is outside the
desired range, the actual position is within the safe boundary, the pump is not running, and
the operator enables the pump to move. The following tags of the MOTOR strategy are used
to execute the start of the directional motor.

ABORTOR BACKWARD DISMOVE DMOTOR
FORWARD FSTRTDEL GOFORWRD GOREVERS
HILIMAND LOLIMAND . NOTRUN POSCNTRL
POSITION PRUN PSTOP RSTRTDEL
START STARTAND STARTSHT STRTAND

When the output of the one shor block <STARTSHT > goes high, the directional
motor will be commanded to start by setting < DMOTOR.start> high. <STARTSHT> is
set high when the output of the small logic and block <STARTAND> goes high.
<STARTAND > and <STRTAND > are used as the safeguard to disable a start of
movement under improper conditions. All of the following conditions must be true before the
directional motor can be started.

e  <ABORTOR.QNOT> is high if no abort condition is active. -

e  <START.DOUT> is high indicating a start requést is active from the direction
control logic.

e  <HILIMAND.QNOT> is high indicating the position of the pump is not beyond
the maximum boundary.

e <LOLIMAND.QNOT > is high indicating the position of the pump is not beyond
the minimum boundary.

e < DISMOVE.QNOT> is high indicating position control is not disabled.
e  <PSTOP.DOUT> is high indicating that pump motor is stopped.
o <PRUN.QNOT> is high indicating the pump motor is not running.
The small logic or bléck < START > is the block that will go high when the

directional motor is successfully requested to move. <START > has two inputs to move the
pump forward or backward.
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e  <FSTRTDEL.DOUT > goes high when the pump is to move in the forward
direction. <FSTRTDEL > will go high when both of the following inputs are
true.

= <GOFORWARD.DOUT > which goes high when the pump is to go
forward.

L] <DMOTOR.forward> is high when the position motor is set to move in the
forward direction.

®  <RSTRTDEL.DOUT> goes high when the pump is to move in the reverse
direction. <RSTRTDEL > will go high when both of the following inputs are
true.

" < GOREVERS.DOUT > which goes high when the pump is to go backward.

- <DMOTOR.reverse > is high when the position motor is set to move in the
reverse direction. ’

8.2.1.2 Stop

The directional motor will be stopped automatically if the position of the pump is
within the desired range, the position of the pump exceeds the safe boundary, or an abort
condition arises. The directional motor also can be stopped by an operator request from the
STATIONS console. : ‘

The following signals are involved with the stop task in the MOTOR strategy.

BUTPULSE DISP1 DMOTOR FOROVER
FOVRSTOP GOSTOP HILIMIT LOLIMIT
REVOVER ROVRSTOP STOP STOP2

The output of the small logic or block <STOP2> controls <DMOTOR.stop>,
which commands the directional motor to halt if the signal transitions from 0 to 1.

<STOP.DOUT > is also a small logic or block to help compile stop conditions.
<STOP2.DOUT > will go high if any one of the following conditions become true.

e  <STOPTEST.DOUT> which goes high when the operator requests to stop the
pump, an abort condition occurs, or the pump operation time reaches the desired
time. '
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e  <GOSTOP.DOUT > goes high, which is automatically set when the pump
position comes within the desired range while the directional motor is moving.

o <FOVRSTOP.DOUT > goes high, which indicates an overshoot condition while
the pump is moving forward.

o <ROVRSTOP.DOUT > goes high, which indicates an overshoot condition while
the pump is moving in reverse.

e  <HILIMIT.DOUT> goes high, which indicates the actual pump position has
exceeded the. maximum boundary. This will be discussed in further detail in the
position feedback task in section 8.2.1.4.

e  <LOLIMIT.DOUT> goes high, which indicates the actual pump position has
exceeded the minimum boundary. This will be discussed in further detail in the
position feedback task in section 8.2.1.4.

e  <BUTPULSE.DOUT > goes high, which indicates the operator requested the

motor to stop. .
Each time the position motor is stopped the movement is disabled by the output of

< STOP2> setting input 1 of <DISP1> high to execute the macro DISMOV1. The macro
DISMOV1 simply forces <DISMOVE> high. The disable movement task will be discussed
in further detail in section 8.2.1.6.

An overshoot condition causes the directional motor to stop operation. This
condition is recognized when < POSCNTRL.DO2 > goes high and the pump is moving
forward or <POSCNTRL.DOUT > goes high and the pump is moving in reverse.

The small logic and block < FOROVER> goes high to drive the one-shot block
<FOVRSTOP> that stops the directional motor when all three of the following conditions

are true.

L] <DMOTOR .inforwd > is high, indicating the motor is moving in the forward
direction.

®  <POSCNTRL.DO2> is high when the actual position is beyond the desired range
and the motor should be moved in reverse to achieve the desired position.

e <DMOTOR.inrun> is high, indicating the directional motor is running.

The small logic and block <REVOVER> goes high to drive the one-shot block
<ROVRSTOP> that stops the directional motor when all three of the following conditions

are true.
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e  <DMOTOR.inrevers> is high, indjcating the motor is moving in the reverse

direction.

e  <POSCNTRL.DOUT> is high when the actual position is beyond the desired
range and the motor should be moved in forward to achieve the desired position.

e  <DMOTOR.inrun> is high, indicating the directional motor is running.

8.2.1.3  AF5000+ Communications

The AF5000 device driver is a communication task that runs in parallel with all
other GENESIS tasks. The device driver is responsible for sending information to and
collecting information from the variable frequency drive. The device block with the tag name
<DMOTOR > processes all communications for the variable frequency drive controlling the

directional motor.

The following signals are used to perform the AF5000+ communications to the

position motor.

AF5COMEFA
DDECEL
DMAXSPD
DREVERSE
VR232080
VR232120
STOP2

COMMOR
DEFAULT
DMOTOR
DRUN
VR232090

GOFORWRD

DACCEL - DATSPEED
DFORWARD DLINE
DREADY DREVENAB
DSTOP ) VR232070
VR232100 VR232110
GOREVERS STARTSHT

The tags listed in Table 7 are used to issue commands to the variable frequency
drive to change operating value and operating condition.

Table 7. Tags That Control Directional Motor Operating Conditions

TAG VARIABLE DESCRIPTION
GOFORWRD | forwrd.doO Changes direction of motor to forward
GOREVERS revers.do0 Changes direction of motor to reverse
STARTSHT start.do0 Causes motor to start
STOP2 stop.doQ Causes motor to halt
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The tags listed in Table 8 are used as directional motor feedback signals from the
AF5000-+ device block. Some of these signals are passed to STATIONS with the PLC
communication task and some are used for parameter verification.

Table 8. Tags Used as Directional Motor Feedback Signals

AF5000+

TAG Variable Description
COMMOR.INP1 ACCEL.fail Indicates a failure in communications
DACCEL ACCEL.inp Desired acceleration rate
DDECEL DECEL.inp Desired deceleration rate
VR232090 FREQ.inp Stator frequency high range
DLINEV LINEV.hrng Line voltage
VR232070 LOAD.inp Motor load
DMAXSPD MAXSPD.inp Maximum speed
VR232100 MOTORA.inp Motor current
VR232080 MOTORV.inp Motor voltage
VR232120 SPDSET.inp Desired speed of motor
VR232110 SPEED.inp Actual speed of motor
DATSPEED inatspd.di0 Actual speed is within +5% of desired speed
DFAULT infault.di0 Variable frequency drive is faulted
DFORWARD inforward.di0 Direction of motor movement is forward
DREADY inready.di0 Drive is ready to run
DREVERSE inrevers.di0 Direction of motor movement is reverse
DRUN inun.di0 | Drive is running
DSTOP instoppd.di0 Drive is stopped
DREVENAB reven.di0 Reverse enable




Table 9 lists the varjables in the AF5000+ device block <DMOTOR>.

Table 9. Variables Used in the AF5000+ Device Block <DMOTOR>

HNF-SD-WM-SDD-045

Variable Description
ACCEL Desired acceleration rate
DECEL Desired deceleration rate
FREQ Stator frequency
LINEV Line voltage
LOAD Motor load
MAXSPD Maximum speed
MOTORA Motor current
MOTORV Motor voltage
SPDSET Desired speed of motor
SPEED Actual speed of motor
forwrd Changes direction of motor to forward
inatspd Actual speed is within +5% of desired speed
infault Variable frequency drive is faulted
inforward Direction of motor movement is forward
inready Drive is ready to run
inrevers Direction of motor movement is reverse
inrun Drive is running N
instoppd Drive is stopped
reven Reverse enable
revers Changes direction of motor to reverse
start Causes motor to start
stop Causes motor to halt

Rev. 3
Page 97
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If a failure of communications arises from the VFD, the parameter
< DMOTOR.ACCEL.fail > will go high which is passed on <COMMOR > which alarms
< AF5COMFA > . Communications failure is an abort condition which causes either motor
drive to be automatically stopped as discussed further in the abort task section 8.2.3.

8.2.1.4  Position Feedback

There are maximum limits set on the actual position of the pump. The actual
position signal comes from the block <POSITION>. The high-alarm value of
< POSITION > is set to 190 degrees, and the low-alarm value is set to 15 degrees.

The following signals are integral to the position feedback task in the MOTOR

strategy.
ANION HILIMAND HILIMIT INBAND
LOLIMAND LOLIMIT POSITION

The high-alarm bit from <POSITION > will go high when the actual position
exceeds the high alarm value. This high-alarm bit is passed on to a small logic and block
<HILIMAND >, which is used to disable the start of the directional motor.

The output of <HILIMAND > must be low for the directional motor to be

enabled to start.

e  <POSITION.HALM> is high indicating the pump has exceeded the maximum
boundary.

[ < DMOTOR.inforwrd > is high indicating the variable frequency drive is enabled
to move the directional motor forward.

The high-alarm bit from <POSITION > is currently passed to a small logic and
block <HILIMIT >, which is used to stop the directional motor and disable movement of the
pump if it is running and the actual position exceeds the high limit. The output of
<HILIMIT > is passed to the block <STOP>, which will cause the directional motor to
stop. The output of <HILIMIT > will go high when the following three conditions are true.

L] <POSITION.HALM > is high, indicating the pump has exceeded the maximum
boundary.

o <DMOTOR.inrun>> is high, indicating the directional motor is running.

[ < DMOTOR.inforwrd > is high, indicating the directional motor will move
forward when it is started:
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The low-alarm bit from <POSITION > will go high when the actual position is
less than the low-alarm value. This low-alarm bit is passed on to a small logic and block
< LOLIMAND >, the output of which must be low for the directional motor to be enabled to
start. The output of <LOLIMAND > will go high when both of the following conditions are

true.

®  <POSITION.LALM> is high, indicating the pump has exceeded the minimum
boundary.

"o  <DMOTOR.inrevers > is high, indicating the variable frequency drive is enabled
to move the directional motor in reverse.

} The low-alarm bit from <POSITION > is also passed to a small logic and block
< LOLIMIT >, which is used to stop the directional motor and disable movement of the
pump, if it is running and the actual position falls below the low limit. The output of
< LOLIMIT > is passed to the block <STOP>, which will cause the directional motor to
stop. The output of <LOLIMIT> will go high when the following three conditions are true.

e  <POSITION.LALM> is high, indicating the pump has fallen below the minimum
boundary. '

e <DMOTOR.inrun> is high, indicating the directional motor is running.

e <DMOTOR.inrevers> is high, indicating the directional motor will move in
reverse when it is started.

The position feedback alarming is disabled on startup of Runtime by controlling the
inhibit alarm bit of <POSITION> by <ANTON.QNOT > which will go low 10 seconds
after the strategy is started. When the feedback position is within the deadband of the desired

position <INBAND > is set high.

8.2.1.5  Direction Control

The actual pump position is monitored from the PLC by STATIONS with the block
called <POSITION>. The output of the block <POSITION > is passed to the DGAP
control block <POSCNTRL > as the measured process variable.

The DGAP block <POSCNTRL > is used to control forward movement or
reverse movement of the directional motor based on the comparison of desired position with
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actual position. The DGAP block is an on-off control block that sets two digital outputs to
various states depending on where the measured position is in relationship to the deadband.
Figure 24 is a djagram of these two

outputs.

The high gap and low gap of setp + high gap
the DGAP block <POSCNTRL> is  pesiion.
set to a 2-degree dead band around the setp
desired position. L——l

The first output of the DGAP - setp - low gap
block <POSCNTRL.DOUT > goes
high when the measured position is less '™ o — Povr

0 N | poz

than the desired position minus the low-
gap offset. The output goes to a one- Figure 24. DGAP Block Output

shot block < GOFORWRD >, used to

start forward movement of the pump.

. The output of <GOFORWRD > will stay high for 15 seconds unless the block is
reset. The reset of the block < GOFORWRD > is controlled by the inverse of the small logic
and block < FORWARD >. When the output of <FORWARD > is low, the output of
< GOFORWRD > will always be low and will not start forward movement.

The block < FORWARD > has two inputs that must go high for the output to go
high to allow the pump to move forward.

®  The output of <DISMOVE> must be low. This is the bit used to disable
movement mentioned in the disable movement task.

e  The output of <NOTRUN > must be high, which is the inverse of the feedback
signal from the directional motor variable frequency drive that goes high when the
motor is running.

When the output of < GOFORWRD > is allowed to go high it sets
<DMOTOR.forwrd > high, which commands the variable frequency drive to move the
motor forward when it is running. The output of < GOFORWRD > also starts a 6-second
time-on delay block <FSTRTDEL>.

The 6-second delay of <FSTRTDEL > is to ensure that the forward command is
sent to the variable frequency drive before the motor is commanded to start. The output of
<FSTRTDEL > sets a small logic or block <START > high, which is the beginning of the
start task of position control.

The second output of the DGAP block <POSCNTRL.DO2> goes high when the
measured position is greater than the desired position plus the high-gap offset. The output
goes on to a one-shot block <GOREVERS > used to start reverse movement of the pump.
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The output of <GOREVERS> will stay high for 15 seconds unless the block is
reset. The reset of the block < GOREVERS> is controlled by the inverse of the small logic
ard block <BACKWARD >. When the output of <BACKWARD > is low the output of
< GOREVERS > will always be low and will not start reverse movement.

The block <BACKWARD > has two inputs that must go high for the output to go
high and allow the pump to move backward:

®  The output of <DISMOVE> must be low. This is the bit used to disable
movement mentioned in the disable move task.

®  The output of <NOTRUN > must be high. This is the inverse of the feedback
signal from the directional motox variable frequency drive that goes high when the
motor is running.

When the output of <GOREVERS > is allowed to go high it sets
<DMOTOR.revers > high, which tells the variable frequency drive to move the motor in
reverse when it is running. The output of <GOREVERS> also starts a 6-second fime-on
delay block <RSTRTDEL>.

This delay ensures that the reverse command is sent to the variable frequency drive
before the motor is commanded to start. The output of <RSTRTDEL > sets a small logic or
block <START > high, which, as noted above, imitates the position control task.

An overshoot condition causes the directional motor to stop operation. This
condition is recognized when <POSCNTRL.D02> goes high and the pump is moving
forward or <POSCNTRL.DOUT > goes high and the pump is moving in reverse.

The small logic and block <FOROVER> goes high to drive the one-shot block
<FOVRSTOP> that stops the directional motor when all three of the following conditions
are true:

®  <DMOTOR.inforwrd > is high, indicating the motor is moving in the forward
direction.

L <POSCNTRL.DO2> is high when the actual position is beyond the desired range
and the motor should be moved in reverse to achieve the desired position.

[ <DMOTOR.inrun>> is high, indicating the directional motor is running.

. The smali logic and <REVOVER> goes high to drive the one-shor block
<ROVRSTOP > that stops the directional motor when all three of the following conditions

are true:
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e  <DMOTOR.inrevers> is high, indicating the motor is moving in the reverse
direction.

e  <POSCNTRL.DOUT > is high when the actual position is beyond the desired
range and the motor should be moved forward to achieve the desired position.

e <DMOTOR.inrun> is high, indicating the directional motor is running.

8.2.1.6  Disable Movement

The pump is disabled from moving unless the operator enables movement from the
console. Each time the pump stops or goes beyond the desired range the pump is disabled

from moving automatically.
The following tags in the MOTOR strategy are used to execute the disable

movement task.

DISMOV DISMOV1 DISP1 PBPOSAN2
DISMOVE DISP1 INBAND ON
STOP2

The DIN block <DISMOVE > must have a 0 value in order to start the directional
_motor; This is the value set when the operator enables pump movement from the STATIONS

console. The value of <DISMOVE > is set to 1 any time the directional motor is stopped or
when the MOTOR strategy is first started. This is accomplished with two custom macros in
EXTRA.KMS. The macro DISMOVO is used to set <DISMOVE.DOUT > low and the
macro DISMOV1 is used to set <DISMOVE.DOUT > high which will disable movement of
the pump.

The following signal will execute the macro DISMOVO.

[ <PBPOSAN2.DOUT > which goes high if the operator selects to position the
pump during a full integrated test.

The movement of the pump is also enabled manually by the operator from the
DDISPLAY display.
The following signals will execute the macro DISMOV1.
e  <STOP2.DOUT> will go high any time the directional motor is stopped.

L] < ON.DOUT> when the MOTOR strategy is first started.
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e  <DISMOV1.DOUT > which goes high any time there is a problem with starting
the position motor, the position motor is not runnlng, and the position of the pump
is not within the desired deadband.

The function block <DISMOV > is used to stop the directional motor and disable
movement when the position of the pump is within the desired range. This block also checks
the disable movement bit from <DISMOVE.DOUT >, the forward movement bit from
<POSCONTRL.DOUT >, and the reverse movement bit from <POSCNTRL.D02>.
When all three conditions are not true an internal control bit <DRI> starts an internal
counter <AR1>. This counter is used to delay the stop of the pump by 2 seconds after the
position is within the dead band. This allows the pump to move closer to the desired position
before shutting down movement. When the internal counter reaches 2 seconds the directional
motor is comimanded to stop and movement is disabled by control bit <DISMOV.DOUT>.

The function block <DISMOV > also has a logic equation to determine if the
pump is within the desired range. <DISMOV.D02> is passed to <INBAND >, which i is

“used to indicate the pump is within the dead band range of 2 degrees.

8.2.2 Pump Control

Several tasks that execute in parallel comprise the pump control. The pump is
driven by a motor-controlled Eaton AF5000+ variable frequency drive. Commands to start,
stop, and change speeds are processed by a GENESIS AF5000 communication driver.

Abort logic is provided to ensure safe operation of the pump. Pump operating
status is displayed to the operator and passed on to the PLC for abort logic and for
STATIONS to data log critical signals.

An operator request will start the pump provided preventative conditions do not
disallow it. An operator can start the pump from the STATIONS console if the directional
motor is not operating, all permissives are satisfied, and the enable pump control bit has been
set by the operator. If the start logic is satisfied, a cominand is sent to the Eaton AF5000+
variable frequency drive that controls the pump motor.

If for any reason a condition is preventing a successful start of the pump motor an
indicator denoted by a question mark will flash on the display. By clicking on the indicator
the source of the problem will be displayed to the operator.

The pump can be halted automatically from the elapsed test timer, an abort
condition, or a manual request by an operator. The operator can halt the operation manually
by selecting the stop pump button on the STATIONS console or the stop button on the VFD
control panel. The stop button on the STATIONS console requires two consecutive presses to
prevent accidental stopping of the pump. If the logical conditions to halt the pump motor are
met, a command is sent to the Eaton AF5000+ variable frequency drive to stop the pump.

Communications from GENESIS to the Eaton AF5000+ variable frequency drive
which control the pump motor are enabled at all times, parameters can only be read and sent.
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to the drive when the drive is powered up and receiving asynchronous communication
requests. The MOTOR strategy is responsible for sending control commands and desired
operating conditions to the pump motor and retrieving feedback status from the pump motor.

The current operating values in the variable frequency drive are compared with the
desired operating values set by the operator. If the current operating parameters deviate from
the desired operating parameters the operator is warned and the pump is not started. For
instance, the desired pump motor speed is compared with the actual pump speed and a
warning is displayed to the operator if difference is more than 5 RPM of the desired speed.
The acceleration, deceleration, and maximum speed from the pump VFD are also compared
with the desired operating conditions.

The predicted motor current draw is calculated based on the desired speed of the
motor and an alarm limit is set on the motor current 10 amps above this limit. The operator
will be warned during pump operation if the motor current exceeds this limit. An abort limit
is set 20 amps above the predicted current draw. The PLC logic will send an abort command
if the motor current exceeds this limit. There is a delay of 6 seconds after the pump is started
or changes speeds before this alarm and abort logic come into effect for the motor amps.

The following are the details related to controlling the operation of the mixing
pump to actually mix the contents of the tank.

8.2.2.1  Start

The AF5000+ device block variable < PMOTOR.start> requires a transition
from O to 1 to start operation of the pump motor. The <PMOTOR.start> variable is driven
by the output of the block with the tag name <PBSTRTDN>. <PBSTRTDN> will go
high when the operator successfully starts a fully integrated test for pump operation. Test
operation will be explained in detailed sections to follow.

The following blocks are involved with the start pump control task.

PBSTRTDN PMOTOR
8.2.2.2 Stop

The AF5000+ device block variable <PMOTOR.stop > requires a transition
from O to 1 to stop operation of the pump motor. The <PMOTOR.stop>> variable is driven
by the output of a small logic or block with the tag name <STOPTEST>.

The <STOPTEST > block will go high when the pump operation is stopped
automatically from an abort condition, from the elapsed time exceeding the desired times, the
operator manually stopping pump operation, or failure in communications to either VFD.
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The following blocks are involved with the stop pump control task.
PMOTOR STOPTEST

8.2.2.3  AF5000+4 Communications

The AF5000+ device driver is a communication task that runs in parallel with all
other GENESIS tasks. The device driver is responsible for sending information to and
collecting information from the variable frequency drive. The device block with the tag name
<PMOTOR > processes all communications for the variable frequency drive controlling the
pump motor.

The following signals are used to perform the communications task for the pump

control.
AF5COMFA COMMOR EQUPSPD PACCEL
PATSPEED PDECEL PFAULT PFORWARD
PLINEV PMAXSPD PMOTOR PREADY
PREVENAB PREVERSE ~ PRUN PSTOP
VR232020 VR232030 VR232040 VR232050
VR232060 VSDRS232

The tags listed in Table 10 are used to issue commands to the variable frequency
drive to change operating values and operating conditions.

Table 10. Tags That Control Pump Motor Operating Conditions

AF5000+ .

TAG . Variable . Description
COMMOR.QNOT | forwrd.doO Changes direction of motor to forward
PBSTRTDN start.do0 Causes motor to start
STOPTEST stop.do0 Causes motor to halt
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The tags listed in Table 11 are used as pump feedback signals from the AF5000+
device block. Some of these signals are passed to STATIONS with the PLC communication
task; and some are used for parameter verification. .

Table 11. Tags Used as Pump Motor Feedback Signals

AF5000+

TAG Variable Description
COMMOR.INP2 ACCEL.fail Indicates a fajlure in communications
PACCEL ACCEL.inp Desired acceleration rate
PDECEL DECEL.inp Desired deceleration rate
VR232030 FREQ.hrng Stator frequency high range
PLINEV LINEV.inp Line voltage
VSDRS232 LOAD.inp Motor load
PMAXSPD MAXSPD.inp Maximum speed
VR232040 MOTORA.inp Motor current
VR232020 MOTORV.inp Motor voltage
VR232060 SPDSET.inp Desired speed of motor
VR232050 SPEED.inp | Actual speed of motor
VSDRS232 LOAD.inp VSD% load
PATSPEED inatspd.di0 Actual speed is within +5% of desired speed
PFAULT infault.di0 Variable frequency drive is faulted
PFORWARD inforward.di0 Direction of motor movement is forward
PREADY inready.di0 Drive is ready to run
PREVERSE inrevers.di0 Direction of motor movement is reverse
PRUN inrun.di0 Drive is running
PSTOP instoppd.di0 Drive is stopped |
PREVENAB reven.di0 Reverse enable




Table 12 lists the variables in the AF5000+ device block <PMOTOR>.

Table 12. Variables Used in the AFS000+ Device Block < PMOTOR>

HNF-SD-WM-SDD-045

Variable Description
ACCEL Desired acceleration rate
DECEL Desired deceleration rate
FREQ Stator frequency
LINEV Line voltage
LOAD Motor load
MAXSPD Maximum speed
MOTORA - Motor current
MOTORV Motor voltage
SPDSET Desired speed of motor
SPEED Actual speed of motor
forwrd Changes direction of motor to forward
inatspd Actual speed is within +5% of desired speed
infault Variable frequency drive is faulted
inforward Direction of motor movement is forward
inready Drive is ready to run
inrevers Direction of motor movement is reverse
inrun Drive is running
instoppd | Drive is stopped
reven Reverse enable
revers Changes direction of motor to reverse
start Causes motor to start
stop Causes motor to halt
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If a failure of communications arises from the VED the parameter
<PMOTOR.ACCEL.fail > will go high which is passed on <COMMOR > which alarms

< AF5COMFA>. Communications failure is an abort condition which should cause either
motor drive to be automatically stopped as discussed further in the abort task section 8.2.3.

8.2.2.4  Parameter Verification

The following blocks are used for parameter verification in the MOTOR strategy.

CALCUR RCALDISP RCURABR TCURALRM
CURPRED DISPRABT DISPRALM DISPRPRE
EQUPSPD VR232050 VR232060

The function block <EQUPSPD > contains an equation to compare the desired
speed set in the variable frequency drive <VR232060> with the actual speed
<VR232050>. The variable <EQUPSPD.DRI> will be high if the actual speed is within
5% of the desired speed. This will be displayed to the operator as a light green indication on
the pump speed bar graphs.

The desired speed value is passed to the function block <CALCURR> uses
< CURPRSPD > as the desired speed and automatically calculates the predicted motor
current, which is passed to <CURPRED>.

The predicted motor current plus 20% is passed to <CURALRM > as the alarm
limit. The output of <CURALRM > sets the high alarm value of <VR232040> and is
passed to the PLC for the high motor alarm. ) '

The predicted motor current plus 40% is passed to < CURABRT > as the abort
limit. The output of <CURABRT > is passed to the PLC as the abort limit for motor
current.

The desired pump speed is also passed to the function block < CALDISPR >
which automatically calculates the predicted discharge pressure, which is passed to
<DISPRPRE > for operator display.

The predicted discharge pressure plus 20% is passed to <DISPRALM > as the
alarm limit, and the output of <DISPRALM > is passed to the PLC to set the high alarm
value of the discharge pressure signal.

‘ The predicted discharge pressure plus 40% is passed to <DISPRABT > as the
abort limit, and the output of <DISPRABT > is passed to the PLC as the abort limit for the
discharge pressure.
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8.2.3 Abort

The directional motor or pump motor will automatically halt operation if an abort
condition becomes active from the abort coil in the PLC, a failure in AF5000+
communications, or a failure in PLC communications to STATIONS or STATIONS.

There is limit-checking built into the logic used to safeguard the operation of the
pump and directional motors. Feedback signals from the PLC are compared with abort limits
and desired operating conditions set by the operator (directly or by test selection). Several
instrument signals are also monitored by the PLC to ensure safe operating conditions. The
PLC can command the mixing pump control and directional control motors to stop if any of
these signals exceed their operating range. These instrument and motor signals cause the
abort coil in the PLC to become active. The mixer pump 51gnals capable of aborting the
pump run are listed in Table 13.

Table 13. Mixer Pump Signals Causing Pump Aborts

Instrument Tag Problem Indication
VR232050 Mixer pump speed high.

VR232040 Mixer pump motor amps high.

MIP00001 Moisture in pump motor oil.

TIR12A01 Mixer pump motor oil temperature A high.
TIR12A02 Mixer pump motor oil temperature B high.
ZIMPE143 Position CW limit switch.

ZIMPE144 Position CCW limit switch.

WIR12A01 Pump support column strain #1 high.
WIR12A02 Pump support column strain #2 high.
WIR12A03 Pump support column strain #3 high.
WIR12A04 Pump support column strain #4 high.

The status of the PLC communications with STATIONS and STATIONS is
monitored at all times, and any time if the PLC communications fails both motors will be
halted. A failure in communications with either of the AF5000+ variable frequency drives
will also cause an abort condition which will stop both motoxs. If communications to the
VFDs is halted it will probably be unlikely that the stop command will be successfully sent to
the VFDs. This condition assumes communications has faulted and revived itself. In any
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case an alarm warning will be indicated to the operator that an abort condition has occurred
and which one of the four sources has caused the motors to stop.

The following blocks are involved with the abort task.

ASABRT ABORT ABORTOR ABORTPUL
COMMOR NODEFAIL PLCFAIL

The current abort status is indicated by the small logic or block < ABORTOR>
which has the following input conditiqns.

® < ABORT.DOUT>> is high if the abort coil in the PLC is active.

o < COMMOR.DOUT > is high if either VFD has a fajlure in communications to
the MOTOR strategy.

®  <NODEFAIL.DOUT> is high if a failure in communications from STATIONS
to the PLC is recognized.

. <PLCFAIL.DOUT > is high if a failure of communications to the PLC is
recognized from the MOTOR strategy.

The output of <ABORTOR > is passed to a small logic pulse block
< ABORTPUL > which is passed on to <STOPTEST > which will stop either VFD with a
communication command. '

< COMMOR > is a small logic or block with two inputs from each hardware
device block. If communications to either variable frequency drive goes bad, indicated by a
fail bit of the first parameter selected from each hardware device block,
< COMMOR.DOUT > will go high. This signal is passed to the PLC with the digital output

block <A5ABRT>.

8.2.4 Test Operation

There are different tests that can be executed by the operators. Each test specifies
the position of the pump, the speed of the pump, the duration of pump operation, and the time
delay between pump operations, all of which have an effect on the critical feedback signals.
The MOTOR strategy is responsible for controlling the pump under stringent guidelines set up

by the design engineers.
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Each test has a specific number associated with the parameter settings for the test.
The test engineer cannot override the test parameters that control the pump unless the mixing
pump motor display is used, which is a manual control screen for pump operation. The
operator can select the test to be executed from the console and must set the values of the test
to the active parameters, by selecting the SET VALUES button from the console. The test
operation must then be enabled before starting the test.

When a test is active an elapsed timer keeps track of the overall duration of the
test. Another timer keeps track of how long the pump is in operation. An early warning is
activated before the elapsed time of pump operation reaches the desired operation time. If
either of these elapsed timers reach the desired time during pump operation the test will be
aborted and the pump will be stopped. The PLC times pump operation and the overall test
time. The desired test time values are passed to the PLC from the test selection with network
communications to STATIONS.

The pump may become active several times during a test at different positions.
The operator will be prompted to move the pump when the desired time of pump operation
has been achieved at the current position. After pump operation has been completed at all
desired positions, the end of the test is delayed until all critical data are monitored for an
appropriate period of time after pump operation is suspended.

During test selection and operation there are several procedures the test engmeer
must follow to begin the test.” The system sets control points on the STATIONS console to
different colors to show the operators which procedures have been performed and what
functions have been enabled.

Details of the actual test operation, including their selection, how the elapsed time
is calculated, and the information provided to the operator, is included in the following
sections. ’

8.2.4.1  Test Creation and Selection

The following blocks are related to test creation and selection.

ANGLECHG CHANGED CHGCHK1 CLRMESS
DECELCHG DELPUL HRSCHG INFILE
MANUAL . MAXINDX MINSCHG NEXTINDX
NEXTPUL OACCEL OANGLE ODECEL
OHRS OLDTEST OMINS ORESTIM
OSECS OSPEED PBTESTNO PREVPUL
RESCHG SAVEPUL SECSCHG SPEEDCHG
TESTCHG TESTSET TESTSET2 UACCEL
UANGLE UDECEL UHRS UMINS
UMSG1 URESTIM USECS USPEED

UTESTNO



HNF-SD-WM-SDD-045
Rev. 3
Page 112

All test setups are in a file called USERSET.TDF (TDF stands for Test Data File).
The test setups can be accessed from the pump operation display PUMPRUN. There isa
display called TESTSET which allows the creation and modification of the test setup file
USERSET.TDF. This display is not part of the STATIONS menu system but can be accessed
via the F1 function key. The TESTSET display calls Report and Recipe code which
performs basic operations on the test setup file such as test setup loading, scrolling, insertion
and deletion. '

The details of all of this are described below.

USERSET.TDF file format. This is an ASCII file which contains records with
the following information for each test setup:

test number (or end of file marker)

angle (degrees)

pump speed (RPM)

test duration (hours minutes seconds)

pump motor acceleration (RPM/Sec)

pump motor deceleration (RPM/Sec)

test description

Reset overall test timer indication (1 = yes, 0 = no)

The format for each record is:

tt.t aaa.a rrrr.r hh mm ss ccc.c ddd.d e ee f

where tt.t is the test number, aaa.a is the angle, rrrr.t is the pump speed, hh is test duration
hours, mm is test duration minutes, ss is test duration seconds, ccc.c is pump motor
acceleration, ddd.d is pump motor deceleration, e...e is the test description and f is reset
overall timer indication.

Each record is separated by a carriage return/line feed. The end of file record has
999 as the test number. '

The reset overall test timer field is used to indicate whether the overall test time
should be reset at the beginming of a test. This allows for multiple-angle tests; the timer
should be reset for the first of the series of tests and not for the subsequent tests.

TESTSET Screen. The TESTSET screen is used to create and maintain the setup
file USERSET.TDF. It contains data entry fields for the above parameters as well as buttons
to save and delete test setups, and buttons to go to the previous or next record in the file. A
test setup can also be loaded by typing the test number in the test number data entry field.
There is an indication on the screen telling whether or not the current test number exists in the
file.
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The buttons on the screen initiate the execution of reports which do the actual file
- manipulation. The Save Test button executes the report SAVE.RPS, the Delete Test bution,
DELETE.RPS, the Next button, NEXT.RPS, and the Previous button, PREV.RPS. In
addition, there are reports CLRMESS.RPS, ULOAD.RPS and ILOAD.RPS. These reports
are discussed in the next section.

Reports for test setup file manipulation. SAVE.RPS is executed by clicking on
the Save Test button on the TESTSET screen. It inserts the test setup which has been entered
into the data entry fields on that screen into the USERSET.TDF file. The new setup is
inserted so as to keep the records in numeric order by test mumber. If a record already exists
with the same test number, it is replaced.

DELETE.RPS is executed by clicking on the Delete Test button on the TESTSET
screen. It deletes the current test from the file, if it exists in the file.

NEXT.RPS loads the setup for the next test (in numeric order). This setup is
displayed on the screen. It is executed by clicking on the Next button on the TESTSET
screen or the up-arrow button on the PUMPRUN screen. If the current test is not in the test
setup file, the next button will load the next test from the last test loaded which was in the
file. :
PREV.RPS works the same as NEXT.RPS only the previous test setup (in numeric
order) is loaded. It is executed by clicking on the Previous button, or the down-arrows.

ILOAD.RPS loads the first setup in the test setup file and initializes the
housekeeping blocks in the strategy. It is executed upon strategy startup.

ULOAD.RPS loads the setup for the current test number. It is executed when the
strategy blocks detect that the user has entered a new test number.

CLRMESS.RPS clears the message field on the TESTSET screen. The reports
SAVE and DELETE produce messages on the TESTSET screen giving the status of the save
or delete operation. These messages are cleared by CLRMESS after a delay. It is executed
by the strategy block CLRMESS going high. This bit is controlled from within the SAVE
and DELETE reports.

SETOLD.RPS sets a set of strategy blocks corresponding to all of the test setup
parameters to be equal to the current test setup parameters. This allows the strategy to detect
when the user changes a parameter. It is executed from within any of the above reports which
load a new predefined test setup.

Strategy Blocks. The reports are run from the report blocks <TESTSET > and
<TESTSET2>. <TESTSET> executes SAVE.RPS from input 1, DELETE.RPS from
input 2 and CLRMESS.RPS from input 3. <TESTSET2> executes ULOAD.RPS from
input 1, NEXT.RPS from input 2, PREV.RPS from input 3, and ILOAD.RPS from input 4.

The test setups are loaded into a set of AIN and DIN blocks called
<UTESTNO>, <UANGLE>, <USPEED>, <UHRS>, < UMINS >, <USECS>,
<UACCEL>, <UDECEL>, <UDESC> and <URESTIM>. There is a corresponding
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set of blocks with the first letter of “O” instead of“U” (except for the one corresponding to

< UTESTNO >, which is called <OLDTEST > and the one corresponding to <UDESC>
which is called < TDESC>). These sets of blocks are set to be equal when a new test setup
is loaded (see SETOLD.RPS above). A set of alarm blocks detects when any of the pairs of
blocks contain differing values. This indicates that the user has changed a setup parameter
and this information is displayed on the screens. -In addition, if the test number is changed,
the report ULOAD.RPS is executed to load in the setup corresponding to the new test number
if it exists. The block <INFILE> is maintained by the reports. It is 1 if the current test is
in the file, O otherwise. The blocks <NEXTINDX > and <MAXINDX> are maintained by
the reports. They keep track of the record number of the current test and the record number
of the highest numbered test in the file respectively. The block <UMSG1> is used by the
reports to display messages in the message field of the TESTSET screen. The block

< CHANGED > is 1 if any of the test setup parameters have been changed since last loaded
and 0 if not. The block manual is set when a test setup is actually loaded for use if either

< CHANGED > is 1 or <INFILE> is 0. This indicates that a setup is being used that was
not predefined. ‘

8.2.4.2  Elapsed Time Calculation

There are two elapsed timers that are used during test operation. The overall timer
for test operation keeps track of the total test time. There is 2 second timer to time purap
operation time.

The following blocks are integral is performing the elapsed time calculation task.

DE65535 DFLTO DISP4 PB30SEC
PBCALSEC PBDNTM PBHR PBMIN
PBRAMP PBRAMPHL PBSEC PBSPLIT

RESETPB RSECPB SPLITPB TSTRUNNG

The RAMP block <RSECPB> totals the test time while a test is in operation.
When ramp rate 1 becomes active the output of <RSECPB> increments by one every
second.

A test is in operation when the rs flip-flop block <TSTRUNNG > is high. This
signal controls <RSECPB.RPIO>, which activates ramp rate 1. The elapsed timer
<RSECPB > is reset at the beginning of test operation by <RESTPB> which is set high
with the RR code PBSETVAL.RPS when a new test is selected. The elapsed test time is
broken down from seconds into hours, minutes, and seconds by the function block
<SPLITPB>.

There is a second elapsed timer used to keep track of the pump operation time at
each position. The RAMP block <PBRAMP> totals the time the pump is in operation.
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When ramp rate 1 becomes active, the output of <PBRAMP > increments by one every
second.

The pump is in operation when the 7s flip-flop block <TSTRUNNG> is high.
This signal controls <RSECPB.RPIO>, which activates ramp rate 1.

The elapsed timer <PBRAMP > is reset at the beginning of pump operation by
<SETVALDN> which goes high when the test values have been successfully set. The high
limit of <PBRAMP> is controlled by <PBRAMPHL > which will pass either the value 0
from <DFLTO> or the maximum pump operation time from <DF65535>.
<PBRAMPHL > will pass the value of <DF65535> when <SETVALDN> is high when
the test values are successfully loaded.

The desired pump operation time is set during test selection by setting the test
values. The AIN blocks <PBHR>, <PBMIN>, and <PBSEC> contain the desired
minutes and seconds for pump operation. The outputs of these blocks are passed to a function
block < PBCALSEC >, which merges the values into one desired pump operation time value
in seconds. This value is passed to the function block <PBSPLIT >, which is used to stop
pump operation when the elapsed time from <PBRAMP > exceeds the desired time from
<PBCALSEC>. ) )

The control bit <PBSPLIT.DOUT > will go high when the elapsed time exceeds
the desired time and is passed to the DIN <PBDNTM>. The output of this block resets the
7s flip-flop block <PBRSFF> mentioned above. The output of <PBDNTM> is passed to
logic which stops pump operation by setting < STOPTEST> high. <PBSPLIT> also
breaks seconds of pump operation into hours, minutes, and seconds for operator display.

The desired pump operation times are reset by the output of <STOPTEST >
executing the macro RESPTIM which is referenced in <DISP4>.

The alarm block <PB30SEC > is used to warn the operator 30 seconds before the
end of pump operation. The high alarm value of <PB30SEC> is set by the second analog
output of <PBCALSEC > which is set to 30 less than the desired pump operation time
during test operation and to a very large number when a test is not in operation.

8.2.4.3  Operator Test Information

The PUMPRUN screen can be used for any test. The operator actions required for
the PUMPRUN screen are discussed below. The operations are:

1) Select a test setup or manually enter a pump test configuration
2) Set the selected test values (set values).
3)-Position the pump (if required)
4) Epable the pump test.
5) Start the pump test.
. 6) Stop the pump test (performed automatically when the preset time elapses or at
any time by the operator.
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Test Setup. Tests can be selected by typing the test number in the Test entry field on the
screen. This will access the USERSET.TDF file to load the parameters for this test into the
other fields (see 8.2.4.1). These values can be used as is, or can be changed by entering
different values into any of the fields. If new values are entered the test is considered to be a
manual test. A message will appear in the lower left corner of the screen indicating that the
test values have been changed.

Set Values. The test parameters do not take effect until the SET VALUES button is pressed.
The button is only effective if it is green in color. Pressing SET VALUES begins the pump
test process, copying the test setup parameters to operational parameters. After the SET
VALUES button is pressed the STOP TEST button will turn green. This button will abort the
current test and return the system to the test setup mode. This can be done at any time,
however the button functions differently if the pump is actually running (see below). After
the SET VALUES button is pressed the POSITION PUMP button will turn green if the pump
is not oriented at the specified angle. Otherwise the ENABLE TEST button will turn green.
If there is a problem with setting the values, a flashing yellow question mark will appear at
the bottom of the screen. Clicking on this question mark will bring up a screen showing what
the problem was. Similar problem screens exist for all of the operations.

Position Pump. Pressing this button will cause the directional motor to begin to orient the
pump to the desired angle. The current angle and the directional motor speed (in RPMs), as
well as a directional motor running indicator are displayed above the button. When the pump
is in position the POSITION PUMP button will turn gray and the ENABLE TEST button
will turn green. As with all of the buttons, if there is a problem with pump positioning,
clicking on the flashing question mark will bring up a problem screen.

Enable Test. This button enables a pump test. At this time test times and pump speed based
alarm and abort limit values are sent to the PLC. The START TEST button will turn green.
The operator has 60 seconds to start the test after the enable button is pressed. If the 60
seconds elapses, the ENABLE TEST button will once again turn green.

Start Test. This button starts the pump. The elapsed time indication on the screen will begin
to increment and the pump motor running indicator will turn green. The pump speed is also
displayed. The legend for the STOP TEST button will change to read ENABLE STOP.

Stop Test. This button functions to reset the system when the pump is not running. It returns
the system to the test setup mode (SET VALUES button is green). When the pump is
running, the legend for this button is ENABLE STOP. When clicked upon, the legend of the
button will change to STOP TEST. After two seconds, the button will begin to flash. At this
point, the user has five seconds to click the button again. This will stop the pump and reset
the system to the test setup mode. If the 5 seconds elapses, the legend will change once again



HNF-SD-WM-SDD-045
Rev. 3
Page 117

to ENABLE STOP. The pump will stop automatically when the specified time for the test has
elapsed. There is also a timer in the PLC to shut off the pump as a backup to this. The
STOP TEST button gives the operator 2 means to manually stop the pump before the allotted
time has elapsed. When the pump is stopped either manually or at the end of the time
allotted, the system will return to the test setup mode.

8.2.4.4  Test Operation Strategy Details

There is logic within the MOTOR strategy for indication of test operation status.
There are status bits for test values set correctly, pump at desired position, test enabled to
start, and test running. If a function is selected by an operator and the task was not
successfully executed there is logic to indicate what the problem is. The following sections
describe each main task execution and status feedback for indication of success of operation.

Set Test Values. The desired test values selected by the operator must be
downloaded to the control parameters in the MOTOR strategy. This is done by the operator
with the set values button. The blocks in the following table are related to the set test values
task.

NORUN PBENABLE PBREPORT PBSETAND
SETTEST SETVALDN STOPTEST TSTRUNNG
VALSET

. The small logic pulse block <SETTEST > starts the execution of the set values
task. Its output is passed to the small logic and block <PBSETAND > which has the
following input conditions to be true before executing the RR code PBSETVAL.RPS by
setting input 1 of <PBREPORT > high.

e < SETTEST.DOUT> is set high by the operator to set the test values.

L] <PBENABLE.QNOT > is high if a test is not already enabled.

o <TSTRUNNG.QNOT > is high if a test is not in progress.

L <NORUN.DOUT > is high if both the pump motor and position motor are
stopped.

® - <VALSET.QNOT> is high if the test values are not already set.
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At the end of the RR code PBSETVAL.RPS <SETVALDN > is set high to
indicate the test values are successfully set. <SETVALDN > has a pulsed output and sets
the rs flip-flop block < VALSET > high. <VALSET.DOUT> is the status bit used to
indicate that the test values have been successfully set. <VALSET > is reset when
<STOPTEST > goes high when a test is stopped.

Problem with Setting Test Values. If the test values are requested to be set and
the task is not successfully completed then the blocks in the following table are used to
indicate what the problem with setting test value variables is.

DISP3 NORUN NOSEPROB PBBUTSTP
PBPROB PDISP RSETPROB SEDISP

SETPROB SETPROBA SETPROBR

The rs flip-flop block <SETPROB> is used to indicate a problem with setting the
test values. <SETPROB> is set high if the output of <SETPROBA > is high and the reset
input <SETPROBR> is low.

<SETPROBA > is a small logic and block with the following inputs.

< SETTEST.DOUT > is high if the test values are requested to be set.

<NORUN.DOUT > is high if both motors are stopped.
[ <VALSET.QNOT > is high if the test values are not set.
< SETPROBR > will reset <SETPROB> if any of the following conditions are true.

[ <RSETPROB.DOUT > which is set high by the operator to reset the problem
indication. '

[ <PBBUTSTP.DOUT > which goes high when the operator manually stops a test.

e < NOSEPROB.DOUT> which is a small logic and block with the following input
conditions.

= <PBENABLE.QNOT> is high when a test is not enabled.

» - <TSTRUNNG.QNOT > is high when a test is not _running.
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- <NORUN.DOUT > is high when both motors are stopped.

When <SETPROB> goes high <PBPROB>> is set high which indicates a test
operation problem. The small logic and block <SEDISP> is used to bring up the problem
indication display for setting test values. When <SETPROB> is high and the operator sets
<PDISP> high to view the problem the display SETPROB is brought up via the display
block <DISP3>.

Position Pump Selection. When the test values are set the desired pump position
is compared with the actual position. If the pump is not at the desired position the pump will
need to be positioned before a test can be enabled. The blocks in the following table are the
key variables in the pump position selection.

ABORTOR INPOSI NORUN PBENABLE
PBPOSAN2 PBPOSAND PBPOSPMP POSSET

TSTRUNNG VALSET

<PBPOSPMP > starts the execution of the pump position selection. Its output is
passed to the small logic and block <PBPOSAND > which together with <PBPOSAN2>
has the following input conditions before <PBPOSAN2 > will start the pump position control
by executing the macro DISMOVO as discussed earlier in the disable movement task section.
e < TSTRUNNG.QNOT> which is high if a test is not running.
e < ABORTOR.QNOT> which is high if an abort conditions is not active.
[ <PBENABLE.QNOT > is high if a test is not enabled.
[ <VALSET.DOUT > is high if the test values are set.
e  <NORUN.DOUT> is high if both motors are stopped.
L] < PBPOSPMP.DOUT > goes high when the operator selects to position the pump.
e  <POSSET.QNOT> which is an AND block with the following input conditions.
L] <VALSET.DOUT > is high wheﬁ the test values are set.

L] <INPOSIL.DOUT > which is high when the pump is at the desired position.
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Problem with Position Pump Selection. If the pump position selection does not
successfully execute, the blocks in the following table are used to indicate what the problems
with the position pump varlables are.

- ABORTOR DISP3 NOPOPROB NORUN
PBBUTSTP PBENABLE PBPOSPMP PBPROB
POSDISP POSPROB POSPROBA POSPROBR
POSSET RPOSPROB TSTRUNNG VALSET

The rs flipflop block <POSPROB> is used to indicate a problem with selecting
to position the pump. <POSPROB> is set high if the output of <POSPROBA> is high
and the reset input <POSPROBR> is low. <POSPROBA > is a small logic and block with
the following inputs.

<PBPOSPMP.DOUT > is set high by the operator to position the pump.

< POSSET.QNOT > which is high when the pump is not in position or the test
values are not set.

<NORUN.DOUT > is high when both motors are stopped.

< VALSET.DOUT > is high if the test values have been set.

<POSPROBR > will reset <POSPROB > if any of the following conditions are true.

<RPOSPROB.DOUT > which is set high by the operator to reset the problem
indication.

<PBBUTSTP.DOUT > which goes high when the operator manually stops a test.

< NOPOPROB.DOUT > which is a small logic and block with the following input
conditions.

< ABORTOR.QNOT > which is high if no abort condition is active.
< TSTRUNNG.QNOT> js high if a test is not running.
<PBENABLE.QNOT > is high if a test is not enabled.

< VALSET.DOUT > is high if the test values are set.
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L] <NORUN.DOUT > is high if both motors are stopped.

When <POSPROB> goes high <PBPROB> is set high which indicates a test
operation problem. The small logic and block <POSDISP>> is used to bring up the problem
indication display for position pump selection. . When <POSPROB> is high and the operator
- ‘sets <PDISP> high to view the problem the display <POSPROB> is brought up via the
display block <DISP3>.

Position Pump Operation Problem. When the position motor is to be started to
position the pump and a problem prevents the actual movement of the pump, the blocks in the
following table are used to indicate what the problem with position pump operation variables
is. :

ABORTOR DDISP DISMOV1 DISMOVE
DISP1 DISP3 DMDISP DMPROB
DMPROBD IDMPROBR DRUN DSTOP
ENMOVPUL ENMOVTON HILIMAND HOLDENMO
INBAND LOLIMAND NODMPROB PBDMPROB
PBPROB PBPROB2 PDISP POSDISP
PRUN PSTOP RDMPROB

The rs flip-flop block <DMPROB > is used to indicate a problem with positioning
the pump. <DMPROB> is set high if the small logic pulse block <ENMOVPUL> is high
and the reset input <DMPROBR > is low. <ENMOVPUL > is set high by
<ENMOVTON > which delays < HOLDENMO > for 4 seconds. <HOLDENMO> stays
high for 5 seconds after the pump is requested to move by <DISMOVE> going low.
<DMPROBR > will reset <DMPROB> if any of the following conditions are true.

e  <RDMPROB.DOUT> which is set high by the operator to reset the problem
indication.

" ® < NODMPROB.DOUT > which is a small logic and block with the following
input conditions.

L] <INBAND.QNOT > which indicates the pump is not within the desired
position.

L] < ABORTOR.QNOT > which is high if no abort condition is active.

L] <HILIMAND.QNOT > is high if the pump position is not beyond the high
range. :
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. <LOLIMAND.QNOT > is high if the pump position is not beyond the low
range.

] <PSTOP.DOUT > is high if the pump motor is stopped.
" <PRUN.QNOT > is high pump motor is not running.

If there is a problem indicated by <DMPROB > and the test values are set and the
pump is not in position <PBDMPROB> goes high which is then passed to <PBPROB>
through <PBPROB2>. The small logic and block <DMPROBDI > is used to bring up the
problem indication display for positioning the pump. When <PBDMPROB> is high and the
operator set <PDISP>> high to view the problem and there is no problem with the position
selection from <POSDISP.QNOT >, the display DMPROB will be brought up via the
display block <DISP3>.

The small logic and block < DISMOV1> will execute the macro DISMOV1 to
disable movement of the pump. <DISMOV1> has the following input conditions.

e  <DISMOVE.QNOT > is high if movement is enabled.
o <DRUN.QNOT > is high if the position motor is not running.
e  <DSTOP.DOUT> is high if the position motox is stopped.
The small logic and block < DMDISP>> is used to bring up the problem indication
display for positioning the pump. When <DMPROB> is high and the operator sets
< DDISP > high to view the problem from the MOTOR display the display DMPROB is
brought up via the display block <DISP1>.
Test Enable. Before test operation can be started a test must be enabled. The

enable task is used to check the values set for a test to ensure proper test operation. The
blocks in the following table are the variables involved with the test enable function.

BPOSGATE CHKCOLOR DO1-6DEV DO1-7DEV
DO1DEV DO2DEV DO3DEV DO4DEV
DOSDEV DO6DEV DO7DEV ENCHECK
NORUN PBCHK1 PBCHKCLR PBENABLE
PBENAND PBENOR PBENREST PBENRSRS
PBENTIMO PBENTON POSORBUM RSCHECK

RSCHECKR STOPTEST TSTRUNNG
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The small logic pulse block <CHKCOLOR> starts the executioﬂ of the test

enable task. Its output is passed to the small logic and block <PBCHKCLR> which works
with <PBENAND > to require the following input conditions before a test can be enabled by
setting <PBENABLE> high.

< CHKCOLOR.DOUT > which is set high by the operator to enable a test.

<NORUN.DOUT > is high if both motors are stopped.
< TSTRUNNG.QNOT > is high if a test is not running.

<PBENABLE.QNOT > is high if a test is not enabled.
<POSORBUM.DOUT > is high if the pump is in position.

<DO1-7DEV.QNOT > is high when all of the following conditions are not
active. <DOI1-6DEV > is also used to compile the conditions.

L] <PBCHK1.DALM > is high when the PLC test time does not match the
- desired test time.

= <BPOSGATE.DOUT > is high if the pump is not in position.
= <DOIDEV.DALM > is high if the pump is not in position.

= <DO2DEV.DALM > is high if the desired pump speed does not match the
pump speed in the VED.

" <DO3DEV.DALM > is high if the desired pump acceleration does not
match the acceleration set in the VFD.

= <DO4DEV.DALM > is high if the desired pump deceleration does not
match the deceleration set in the VED.

= <DOS5SDEV.DALM > is high if the desired pump maximum speed does not
match the VED feedback.

L] <DO6DEV.DALM > is high if the set speed alarm does not match the PLC
feedback. .

" <DO7DEV.DALM > is high if the pump speed abort limit does not match
the PLC feedback. :
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] The test enable bit <PBENABLE> is reset when <PBENOR > has one of the
following input conditions are true.

e  <STOPTEST.DOUT> goes high when a test is stopped.

®  <PBENREST.DOUT> is a 4 second time delay of the small logic and block
<PBENTIMO>. <PBENTIMO> has the following input conditions.

L] <PBENTON.DOUT > will go high if a test is enabled and a test is not
started within 60 seconds.

L] <TSTRUNNG.QNOT > is high if a test is not running.
<ENCHECK > is a status bit used to enable color control on the test operation
displays for critical parameters. This bit comes from the 7s flip-flop block <RSCHECK >

which is set high by <PBCHKCLR > and reset by <RSCHECKR > which will go high
when any of the following conditions go high.

e  <SETVALDN.DOUT > goes high when the test values are set.
®  <STOPTEST.DOUT > goes high when a test is stopped.
Problem with Test Enable. If the test enable function was desired but not

successfully completed the blocks in the following table are used to indicate what the problem
with the test enable variables is.

CHKCLRTN DISP3 DO1-7DEV NOPENAB
NORUN "PBBUTSTP PBENABLE PBENADIS
PBENRSRS PBPROB PDISP PENAB
PENABA PENABR POSORBUM RPENAB
TSTRUNNG

The rs flip-flop block <PENAB> is used to indicate a problem with enabling a
test. <PENAB> is set high if the output of <PENABA>> is high and the reset input
<PENABR> is low. <PENABA > is a small logic and block with the following inputs.

[ <PBENABLE.QNOT > is high if a test is not enabled.

®  <NORUN.DOUT> is high if both motors are stopped.
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¢ < CHKCLRTN.DOUT> will go high 1 second after the operator tries to enable a
test.
&  <POSORBUM.DOUT > is high if the pump is in position.

<PENABR > will reset <PENAB> if any of the following conditions are true.

e  <RPENAB.DOUT> which is set high by the operator to reset the problem
indication.

e  <PBBUTSTP.DOUT> which goes high when the operator manually stops a test.

e < NOPENAB.DOUT> which is a small logic and block with the following input
conditions.

= <DO1-7DEV.QNOT> is high if no problem exists with the feedback
parameters.

- <NORUN.DOUT > is high if both motors are stopped.

L] <TSTRUNNG.QNOT > is high if a test is not running.

= < POSORBUM.DOUT > is high if the pump is at the desired position.

" <PBENRSRS.DOUT > is high if the test enable has timed out.

When <PENAB> goes high, <PBPROB> is set high which indicates a test
operation problem. The small logic and block <PBENADIS> is used to bring up the
problem indication display for enabling a test. When <PENAB> is high and the operator
sets < PDISP > high to view the problem the display, PBENPROB is brought up via the
display block <DISP3>.

Test Start. After test parameters are downloaded and a test is enabled the operator

can start a test which will operate the pump for a desired period of time. The blocks in the
following table are related to the test start task.

ABORTOR NORUN PBENABLE PBENTON
PBSPLIT PBSTRAN2 PBSTRAND PBSTRTDN
PBSTTEST - PLCPBENA STOPTEST TSTRUNNG

VALSET
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The small logic pulse block <PBSTTEST > starts the execution of the test start

task. Its output is passed to the small logic and blocks <PBSTRAND > and
<PBSTRAN?2 > which must have the following input conditions true before starting a test.

<PLCPBENA.DOUT > which is high if the test enable status bit is high in the
PLC.

<PBSTTEST.DOUT > is set high by the operator to start a test.
<PBENABLE.DOUT > is high if a test is enabled.
<TSTRUNNG.QNOT > is high if a test is not running.
<VALSET.DOUT > is high if the test values are set.
<NORUN.DOUT > is high if both motors are stopped.
<ABORTOR.QNOT> is high if no abort condition is active.
<PBENTON.D02 > is high When the test enable has not timed out.

<PBSPLIT.DO3 > is high if the elapsed test time is not greater than or equal to
the desired time.

The output of <PBSTRAN2> is passed onto <PBSTRTDN > which starts the

pump motor and sets the rs flip-flop block <TSTRUNNG> high. <TSTRUNNG> is
reset from <STOPTEST > when a test is stopped.

Problem with Starting a Test. If the start of a test is not permitted, the blocks. in

the following table are used to indicate problems with the start test variables.

ABORTOR . DISP3 NOPSPRO2 NOPSPROB
NORUN PBBUTSTP PBENABLE PBENTON
PBPROB PBSPLIT PBSTTEST PLCPBENA
PSDISP PSPROB PSPROBA PSPROBR
RPSPROB TSTRUNNG VALSET

The 7s flip-flop block <PSPROB> is used to indicate a problem with starting a

test. <PSPROB> is set high if the output of <PSPROBA > is high and the reset input
<PSPROBR > is low. <PSPROBA> is a small logic and block with the following inputs.
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e  <PBSTTEST.DOUT > is set high by the operator to start a test.
®  <TSTRUNNG.QNOT> is high if a test is not running. .
e  <PBENABLE.DOUT> is high if a test is enabled.

< PSPROBR > will reset <PSPROB>> if any of the following conditions are true.

<RPSPROB.DOUT > which is set high by the operator to reset the problem
indication.

‘@ <PBBUTSTP.DOUT> which goes high when the operator manually stops a test.

e  <NOPRPRO2.DOUT> which is a small logic and block that works with
< NOPSPROB> to compile the following input conditions.

L] <PBENABLE.DOUT > is high if a test is enabled.

. <1;LCPBENA.DOUT> is high if the test enable bit in the PLC is high.
L] < ABORTOR.QNOT > is high if no abort condition is active.

= < VALSET.DOUT > is high if the test values are set.

L] <NORUN.DOUT > is high if both motors are stopped.

L] <PBENTON.DO2 > is high if the test enable did not time out.

. <PBSPLIT.DO3 > is high if the elapsed test time is less than the desired
time. . .

When <PSPROB> goes high <PBPROB> is set high which indicates a test
operation problem. The small logic and block <PSDISP> is used to bring up the problem
indication display for starting a test. When <PSPROB> is high and the operator sets
<PDISP> high to view the problem the display PSPROB is brought up via the display
block <DISP3>.

8.2.5 PLC Communications

PLC communications are enabled in the MOTOR strategy for several functions.
Ore is to receive the actual position of the pump to be used in the position pump logic. Also
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the PLC abort coil status is read into the strategy to stop either motor and disallow the start
of a motor if it is active. The desired operating parameters and abort levels that are set in
the MOTOR strategy are sent to the PLC logic to be used for logic. The current values of
the critical variables from the VFDs are also sent to the PLC for abort logic and to be
transferred to the TEST strategy for display on STATIONS. Tables 14 and 15 list the
connections that are used for communications to the PLC.

Table 14. Device Setup Parameters for MOTOR Strategy DEV 3

Device #: 2 Scan Task: Task: 3

AIN Raw Count-Zero: 0 AOUT Raw Count - Zero: 0

AIN Raw Range: 65535 AOUT Raw Range: 65535

BCD: NO Bit Order: 16-1
Group Start Address End Address Group Start Address End Address

Table 15. Device Setup Parameters for MOTOR Strategy DEV 4

Device #: 2 ’ Scan Task: Task: 3

AIN Raw Count-Zero: 0 AOUT Raw Count - Zero: - 0

AIN Raw Range: 4095 AOUT Raw Range: 4095

BCD: NO Bit Order: 16-1
Group Start Address End Address Group Start Address End Address
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To report a failure in the PLC, the DIN block <PLCFAIL> will alarm in the
MOTOR strategy. <PLCFAIL> receives the signal fromm <PLCFAIL2> which i is a small
logic or block that has three input conditions.

e  <PLCWDON.DOUT > goes high if the PLC toggle bit <PLCWD stays high for
more than 2 seconds.

e  <PLCWDOFF.DOUT > goes high if the PLC toggle bit <PLCWD > stays low
for more than 2 seconds.

®  <I1CO.FAIL> which will go high if there is a failure in communications in the
ModPlus GENESIS driver.

8.2.6 Alarming

The operators are notified of signals that exceed limits and of the status of events
with the alarming function of genesis. All algorithm blocks with an alarm priority greater
than O are enabled as alarming signals. When an alarm condition arises the computer drives
an amplified audible alarm, and the tag name of the signal that caused it is displayed in the
lower right corner of the display. The tag name and description also shows up in the alarm
summary to tell the operator which signal is in alarm.

The alarms set in the motor strategy pertain mostly to the pump motor and the
directional motor. There are some additional signals that are received from the PLC that are
also alarmed.

Operator activity is also tracked in the alarm/event summary. If a value is changed
by the operator, a record of the change is logged into the alarm/event summary. :

8.2.7 System Parameters

There are special algorithm functions in the MOTOR strategy that are used to
execute Report & Recipe (R&R) code, and for version tracking. A list of Report blocks in
the strategy with the R&R code that each block serves is shown in Table 16. Refer to
Appendix C for a description of each R&R code.

Table 16. Report & Recipe Codes Used in the MOTOR Strategy

TAG SOURCE1 SOURCE2 SOURCE3 SOURCE4
TESTSET2 ULOAD NEXT PREV ILOAD
PBREPORT PBSETVAL
TESTSET SAVE DELETE CLRMESS
INITENAB INITENAB
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The d flip-flop block in the center of the database contains the version of the
strategy as its tag name. For example, <V3.05> would be the tag name for version 3.05 of
the strategy. The block < VERSION > contains the version number in the descriptive field.

8.2.8.  Stop Test

The stop test task will stop operation of either motor and reset operator status
feedback. The following blocks are used for the stop test task. -

ABORTPUL DISP4 PBBUTSTP PBDNTM
STOPTEST : :

The operator can manually stop a test by setting <PBBUTSTP> high. The
output of <PBBUTSTP> is passed to' <STOPTEST > which stops the motors and resets
the desired pump operation time with the macro RESPTIM in the display block <DISP4>.
< STOPTEST > also resets the operator feedback status bits for test operation.
< STOPTEST > also is,controlled by < ABORTPUL.DOUT > which goes high if an abort
condition becomes active. <PBDNTM.DOUT > goes high if the elapsed pump operation
time exceeds the desired time and sets < STOPTEST > high.

8.3 MODICON PLC FUNCTIONS

The Modicon PLC is responsible for inputting data from the field instrumentation,
providing an abort signal when the values of critical measurements exceed their abort limits,
providing control signals to field instruments, providing a timer and enable logic for pump
operation, sending data and status information to GENESIS and providing a directional
motor simulation. Details of these functions will be presented in the following sections.

Access to and programming of the PLC is provided by the program Modsoft.
Modsoft is run on STATION1 in the DACS trailer and communicates with the PLC via the
Modbus Plus network.

Using Modsoft, the PLC I/O configuration can be defined, the PLC registers can
be allocated and named, and the ladder logic can be produced (refer to Appendix D for
additional information on the registers and corresponding symbol table). All of this can be
done offline and later downloaded to the PLC, or can be done online in the PLC as it
operates. The latter is not a wise policy for making permanent changes, but can be useful for
debugging ladder logic.

Modsoft allows the ladder logic programmer to impose a structure on the ladder
logic for ease of understanding. It allows the programmer to break the ladder logic into
modules known as objects and to connect the objects using flow control logic. Each object
can contain any number- of ladder logic networks. This structure is converted by Modsoft to
an equivalent flat nonstructured form when the logic is downloaded to the PLC. In addition,
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the ladder logic can be distributed in different logic segments. The segments provide another
way to organize the ladder logic program. The logic in each segment can be set to be solved
either on each pass or conditionally. Also, an I/O drop can be associated with a segment;
the drop inputs and outputs are processed when the associated segment is active.

The current PLC program has logic in the first four segments. The first segment
contains only the hot standby block. This block controls the hot standby functions of the
PLCs. The second segment contains most of the operational logic and will be discussed
extensively below. The third segment contains the block copy logic for creating the
GENESIS /O region. The fourth segment contains the directional motor simulator logic.

Segment two is the only segment in which the logic is divided into objects. It
currently has.seven objects (P000, P01, and P03 through P007) which execute
sequentially (no control structures mediating them). Their functions are listed below:

&  P000 (15 Networks) - PLC status logic, test timer and enable logic, instrument
control logic.

e  P0O01 (1 Network) - PLC rack and module status logic.

e  P003 (64 Networks) - Abort logic and instrument fail logic.

e  P004 (10 Networks) - RGAS ASCII/BASIC module control logic.

e  P005 (13 Networks) - GC3 and FTIR ASCII/BASIC module control logic. ‘
®  P006 (5 Networks) - High frequency strain alarm filtering.

®  P007 (54 Networks) - Thermocouple module setup and control logic.

Modsoft has a documentation feature which allows information about the PLC
configuration and ladder logic to be either saved to a file or printed.

8.3.1 Data Collection From the Field

The PLC is responsible for collecting data from the field instruments. These data
enter the PLC through any of a number of Modicon ¥/O modules. There are several different
types of modules which accept different types of input - analog voltage or current inputs,
thermocouple inputs, digital inputs of varying levels or ASCII serial inputs. There are
corresponding types of modules for data output. The input and output modules used in the
system and their descriptions are listed in Table 17. The output modules are used for various
control functions discussed in Sections 8.3.2 and 8.3.3.
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Table 17. Inpur and Output Modules Used in DACS
Module Description . Signals Accepted
B875-101 8-channe] analog input Configurable for various voltage or current input ranges
B827-024 32-chanrel digital input 24-V digital input
B885-002 ASCII/BASIC module RS-232 serial ASCII data
B829-016 16-channe] digital input 5-V TTL digital input
B883-200 Thermocouple module Thermocouple types B, E, J, X, N, R, §, & T
B865-002 TTL Register input ’ 5-V digital output
B824-016 16-chan. digital output 24-V digital output
B828-016 16-chan. digital output 5-V TTL digital output

Tn order to access data from a module, it must be entered into the PLC
configuration table known as the Traffic Cop. This involves specifying in the configuration
module of the Modsoft program the module’s type, physical location, and the PLC registers
which will be used for communication with the module. The physical location is specified in
terms of the Modicon I/O drop, the /O rack within the drop, and the slot within the rack
which contains the module.

For most modules, the PLC I/O hardware places the data into the specified
registers. From there, the data can be used within the PLC if further logic operations or
abort comparisons are required.

The exceptions to this are the B883 thermocouple input modules and the B88S
ASCIUBASIC input modules. Both of these require that PLC logic be provided to program
module parameters, control the operation of the modules, and handle the interface between
the modules and the PLC. In addition, the ASCII/BASIC module contains a built-in BASIC
interpreter. A BASIC program must be loaded into this module to control the input of data
into the module as well as the interface between the module and the PLC. The logic and
programs which operate these modules are discussed in the following sections.

Most of the measurements from the field enter the system through the B875 analog
input module. This module can be set to accept inputs with differing characteristics.
Commonly used in this system are 1-5 V, 0-5 V and 4-20 mA signals. These inputs are
digitized with 12 bits of resolution. This 12-bit value is stored in the lower order 12 bits of
the Modicon register corresponding to that channel. The most significant bit of the same
register is the out-of-range bit. The B875 module will set this bit if it detects an incoming
signal which is out of the range specified when the module is set up. For example, if the
module has been set to receive 1 to 5-V inputs and then receives an input of 0 Vs, it will set
the out-of-range bit. This out-of-range bit is used for instrument faiture detection, a topic
which is discussed in Section 8.3.5.
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The data from all modules are copied into a contiguous set of registers before
being sent to GENESIS. This is done to increase the PLC to GENESIS communication
efficiency. Refer to Appendix E for the detailed I/O channel list.

8.3.1.1 ASCII/BASIC Module Operation

The Modicon B885 ASCII/BASIC Module allows ASCII data from a computer or
from analytical equipment to be read into the Modicon PLC. The ASCII data are presented
via one of two RS-232 ports on the front of the module. The module contains a stripped-
down BASIC interpreter. BASIC programs can be written that read the ASCII data from the
ports and pass it to the PLC via the command interface registers. .

The Module has two operational modes: RUN and PROGRAM. These are
selected via a switch on the front panel. In PROGRAM mode, the module communication
parameters can be set and the BASIC interpreter accessed for programming. In the RUN
mode, the module is under the control of the PLC ladder logic via the command/status
registers or under control of its own internal scheduler. These are used to determine which
BASIC program stored in the module's memory to execute, and when.

Details of the module configuration, programming, and operation are given in the
Modicon B885 ASCII/BASIC Module User Guide.

The DACS uses two ASCI/BASIC Modules: one for the RGAS gas data (RGAS),
and one for gas chromatograph, infrared spectrometer and photo gas concentration data
(GC3) (see Appendix F for complete file listings). Both of these require a BASIC program
to read the ASCII stream, strip off unwanted characters, format the data for the PLC
registers, and send this data to the PLC. They also require ladder logic to control and
monitor the operation of the BASIC programs, receive the data from the interface registers,
and place it in the appropriate final destination registers.

The BASIC programs and ladder logic are therefore quite similar in concept but
differ due to the differing data formats and conventions used by the devices. The RGAS
ladder logic is in Segment 2, Object P004 and the gas chromatograph ladder logic is in
Segment 2, Object POOS.

8.3.1.2 ASCII/BASIC Module Communications with the Gas Chromatograph

The gas monitoring computer sends its data to the ASCII/BASIC module as a
stream of ASCII characters beginning with a STX (start of transmission) character and
followed by 14 four-digit ASCII encoded numbers separated by carriage returns (<) (see
Table 18). These communication parameters are: 1200 Baud, 8 bits, 1 stop bit, no parity.



HNF-SD-WM-SDD-045

Rev. 3
Page 134
Table 18. GC-3 Data Format
Label Description Value Transmitted
STX Start of Transmission 2

GC3-TIME GC3 Time of Sample nnnn+
GC3-AREA GC3 Peak area nnon+<
GC3-RT GC3 H2 Retention Time nnnn+
GC3-H2 GC3 H2 Concentration nnnn«
GC3-FILE GC3 File ID nnnn«
FT-TIME FTIR Time of Sample ~ nnnn+
FT-N20A FTIR N20O Area nnnne
FT-N20C FTIR N20 Concentration nnon«<
FT-NH3A FTIR NH3 Area nnnn<
FT-NH3C FTIR NH3 Concentration nnone-
FT-FILE FTIR File ID nnnn«
- PHO-TIME Photo NH3 Time of Sample nnnn«<
PHO-MSB Photo NH3 Conc. - most significant byte nnnn<
PHO-LSB Photo NH3 Conc. - least significant byte nnnn<

nnnne~ = four ASCII numeric characters followed by a carriage return.

The BASIC program (filename GC3.BAS) in the ASCII/BASIC module is
responsible for reading these incoming characters, interpreting them, placing them in
registers and sending them to the PLC through the module's command/data register
interface.

The PLC ladder logic is responsible for running the BASIC program, issuing
commands to read the status of the module, and to read data from the module and placing the
data into the proper registers so it can be sent to GENESIS.

Communication between the PLC and the BASIC module is through the 6 input
and 6 output interface registers assigned to the module during configuration. In addition,
there is an array of 100 registers internal to the BASIC module which can be accessed by the
PLC (up to 5 at a time) through these interface registers. There are also eight status bits
which can be set or reset directly by the BASIC program and read by the PLC along with the
hardware status bits.

In general, the normal sequence of operation of the system is as follows (for more
specifics, see the ladder logic comments, the BASIC program listing and the ASCII/BASIC
module manual): '
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PLC Operation

. The ladder logic checks the ASCII/BASIC module status register. If there is an
error condition, it resets the module. If the BASIC program is not running, it issues
the command to run the BASIC program.

. The ladder logic continues to monitor the status register for error conditions and
checks the data ready user flag (GC3_SND8). This is the signal from the BASIC
program that a set of data has been read and is ready to be transferred to the PLC.

. When the data ready flag bas been received, the ladder logic goes through a
sequence of commands which transfer the data from the ASCII/BASIC module's
internal register array. The data are transferred one to four registers at a time and
stored in registers in the PLC for transference to GENESIS. The 14 data items to be
transferred are stored in the ASCII/BASIC module's internal registers 0-13. The
PLC ladder logic issues 7 commands in sequence to transfer these 14 data items.

: . The ladder logic sets the ASCII/BASIC module's internal register 30 to 1 (data
transfer complete flag). This is the signal to the BASIC program that the data
transference is complete.

. Goto step 1.

BASIC Program Operation

. The program is initialized by the PLC ladder logic. It immediately sets the data
ready flag to zero (although it should already be zero) and the data transfer complete

register (register 30) to zero.

. The program reads characters from serial port 1 until 2 STX character is received.
The start of transmission character signals the beginning of the gas data stream.

. After the STX is received, the program reads 14 numeric values and stores them in
internal registers O through 13.

. The program sets the data ready flag [SND(8)], indicating to the PLC that there is a
set of data in the registers to be transferred.

. The program waits until the data transfer complete flag is set (Register 30). This
will indicate that the PLC has transferred the data.
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6. The program clears the data ready flag, then exits. When the PLC detects that the
program has exited, it will rerun the program.

8.3.1.3 ASCI/BASIC Module Communications with the RGAS Computer
Following is the data format for the RGAS ASCII/BASIC module communication:

Run=nnn, Stream =ccccccece, Date=nn-nn-nn, Time=nn:nn
H2A=nnnn.n, H2A Area=nnnnnnnnn, H2ART=nnn, H2Arf=nnnnn.n
H2B=nnnn.n, H2B Area=nnnnnnnnn, H2BRT=nnn, H2Brf=nnnnn.n

where, n = any numeric character and ¢ = any printable ASCII character. Run is the run
number and is incremented by one with each data stream. Stream is set to Tank, Flush or
Calib to indicate the source of the data. The BASIC program only looks at the first character
of this field. Date is the sarople date. This is ignored by the BASIC program. Time is the
time of sample in the format hours:minutes. H24 is the GC-1 hydrogen concentration in
ppm. HZ2A Area is the GC-1 hydrogen peak area. H2ART is the GC-1 hydrogen retention
time in seconds. H2Arf is the GC-1 hydrogen retention factor. This is ignored by the
BASIC program. H2B refers to the same information as above except it pertains to GC-2
instead of GC-1. The numeric data will be right justified with leading zeros inserted to
preserve the field widths. _

The communications parameters are: 1200 baud, 8 bits, no parity, 1 stop bit. The
stream must enter the ASCII module via port B. The XON/XOFF protocol should be
enabled.

The BASIC program operates by searching the ASCII stream for the word "Run”,
indicating the start of the data. It then issues reads to the ASCII message processor to input
the data. After the data has been input, the program places the data into contiguous registers
to be read by the PLC. In some cases a datum is placed unchanged into a register. In other
cases, the data is scaled or manipulated in some way in order to make it fit into a 16 bit
register. The PLC is-thén notified that data is available. When it has read the data, it
notifies the BASIC program that the data has been read. The program then exits and is run
anew by the PLC.

The issuing of ASCII read messages by the program means that these message
formats must be loaded into the memory of the ASCII portion of the ASCII/BASIC module.
The following are the ASCII read message formats:

RMSG1: 10 sS0,D3
RMSG2: 10 S1,Al
RMSG3 : 10 S2

RMSG4 : 10 52,D2,D2

RMSG5: 10 84,F6.1
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RMSG6 : 10 $6,D1,D4,D4
RMSG7 : 10 S9,D3
RMSG8: - 10 S10

RMSG9 : 10 S10,F6.1
RMSG10: 10 $12,D1,D4,D4
RMSG11: 10 S15,D3
RMSG12: 10 S16

In addition, the program uses the prefix capability of the ASCII module to
determine the beginning point of the ASCII reads. The prefix instructs the ASCII message
processor to ignore all incoming characters until the prefix string is read, then begin the
formatted read. In this case, the prefix string of the module must be set to “=.” The
command to be issued is: PR# 3Dh. Also, the delimiter character should be set to null:
DL# 0.

The program must be loaded into RAM 2 of the ASCII/BASIC module.

8.3.1.4 Thermocouple Module Operation

The B883 thermocouple modules receive thermocouple inputs from the MIT17B
and MIT17C tank temperatures, and the tank bottom and side thermocouples. Three groups
of modules are used: three modules to input the MIT17B tank temperatures (22
measurements), three modules to input the MIT17C tank temperatures (22 measurements),
and three to input the tank bottom and side temperatures (26 measurements). These modules
require ladder logic to set up and operate the moduies.

The ladder logic can be broken into three major sections: (1) creation of the setup
table and command table, (2) configuring the module, and (3) operating the module. The
configuration of the three modules of each group is the same so only two setup tables are
needed. The following is an overview of the ladder logic needed to operate one of the
modules. )

Figure 25 shows a portion of the ladder logic used to create the thermocouple
module setup table. Since no predefined constants are available in ladder logic, the contents
of the configuration table must be created from scratch when the PLC is first brought online.
The SUB blocks are used to load the values in the top node of the SUB blocks into the
registers indicated in the bottom node of the SUB blocks. These registers form the setup
table. They are grouped in threes, since these represent command parameters which will
later be sent to the thermocouple modules. In the figure the #0301-#0000-#0000 sequence is
the thermocouple module STOP command, and the #0290-#0000-#0000 sequence is the
thermocouple module ENTER CONFIGURATION MODE command. A complete list of the
available commands can be found in the thermocouple module manual.
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Figure 25. Ladder Logic for Thermocouple Setup Table Creation.

The setup table, when complete, contains a set of commands which will be issued
sequentially to each module in the group during configuration mode. These commands will
configure the module, giving it the thermocouple type to expect upon input and the data
format in which to report the channel values. Each channel must be configured separately
s0, although in our case all of the channels are configured the same, we must still set the
configuration parameters for each channel.

Figure 26 shows a portion of the ladder logic for command table creation. The
command table is a list of commands which will be issued to the module one after another
when the system is in operational mode. In our case, the command table consists of 10 read
channel value commands, one for each of the ten channels available on a single module. In
this case, ADD blocks are used to set the channel parameters. The E984 PLCs do not allow
constants larger than 999 in a block, so, for example, the “read channel one value”
command, 1001, is created by adding 2 to 999. :
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Figure 26. Ladder Logic for Thermocouple Command Table Creation. .

After these two tables have been created, the modules must then be configured
according to the commands now in the setup table. Figure 27 shows the logic which issues
these configuration commands. Register 40173 is the setup table pointer. This logic will
load the three register command sequences into the command registers, 40091-40093,
incrementing the setup table pointer each time. This is done until the end of the setup table
is reached and coil 435 is set, indicating that configuration is done. The next set of
commands is issued when coil 434 goes high indicating that the previous command has been -
accepted by the module. The setup sequence can also be initiated when a module first comes
online (coil 461 goes high) or after an error has occurred (coil 437 goes high). )

After the configuration is complete, the thermocouple modules enter operation
mode. In this mode, the commands in the command table are executed. When the end of the
table is reached, the system resets the command table pointer to the beginning of the table
and goes through the table again. The command table consists of commands to read each of
the 10 thermocouple data values one after the other.

In Figure 28, register 40150 is the beginning of the command table. Register
40171 is the index into the command table, and register 40172 is the register which receives
the value pointed to by the combination of 40150 plus the offset in 40171. This value is
loaded into the thermocouple module command interface register, 40091, thereby issuing the
command.
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Figure 27. Ladder Logic for Configuring Thermocouple Modules.

.
00436
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#0010 #0001 | | 40177 |
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Figure 28. Thermocouple Operation: Extraction of Commands from Command Table.

Figure 29 shows the ladder logic for reading the data values from the module after
the read channel value command has been issued and successfully echoed. Register 40160 is
the index to a table called the data value table. This table is where the thermocouple
temperature values are stored after they are read. Register 30277 is the interface register
which contains the data value from the module. This is placed in the position in the table
given by register 40160. This register is automatically incremented. The ADD block
increments the command table index so that the next command can be issued. If the end of
the table has been reached, the SUB blocks are activated. These blocks reset the value table
index and the command table index to the beginnings of their respective tables so the process
can repeat.
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Figure 29. The Thermocouple Modules Reading Thermocouple Data Values.

The upper pathway is activated when there is an error (coil 437, runtime error, is
high). This places a zero into the data value table and resets the data value pointer and the
command table pointer.

8.3.2 Abort Functions

One of the primary monitoring functions of the Modicon 984 PLC in the DACS
system is to check for over- or under-range conditions on various safety parameters. The
PLC is responsible for providing an automatic pump shutoff signal (known as the. abort
signal) whenever these safety-related or other critical measurements exceed predetermined
limits. The abort limits are sent to the PLC from GENESIS. The PLC then continually
compares the incoming critical measurements to their abort limits and sends the abort signal
if any of the limits are exceeded. This function is provided in the PLC rather than in
GENESIS since the response time of the PLC is much faster (on the order of 50 ms).

The parameters are sensed by the 984 series I/0 at drops or I/O stations distributed
around tank 241-SY-101 at surface level, and then transferred to the 984 PLC inside the
DACS trailer. Once received by the PLC, these critical values are stored in 30xxx registers.
These are two-byte registers that function as repositories for incoming data. Current values
of the important parameters are now loaded in the PLC, and are ready for comparison with
limit values. This comparison takes place in the ladder logic in the PLC and is of the form
below in Figure 30. Register A is the current value register.



HNF-SD-WM-SDD-045

Rev. 3
Page 142
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. . . . . 1 r .
containing the limit to be compared with p _ 730208 | A>B (P
the current value. Register C is the .L | . \ A
40xxx register containing the difference PP g oot
between the values in A and B. The .L i L, <s contact
subtract block actually has three outputs c _—p40225 tatehed
available for user logic. The top output is L abort
. . . o 4 it contact
activated if A is greater than B. This is 225

the case in which the limit abort logic is
mainly interested. With this line high and
the reset contact sense in the nonreset condition, the latched abort contact 225 is closed.
When it closes, the contact sense in the bottom leg holds or latches the contact closed.
Nothing can interrupt power to contact 225 except if the reset contact should close. The
reset contact in the above diagram is a “not” of the true reset contact. This means that if the
reset contact is open, the ladder element conducts power (is closed).

Values for the abort and alarm limits stored in the 4xxxx registers are written from
the TEST strategy in STATIONS to the PLC.

In the PLC, there exists ladder logic similar to the above for every limit abort
parameter; however, the latched abort contact is distinct for each parameter. The reset
contact is common to all the logic. Figure 31 shows how the many abort contacts are OR’ed
together to set a single abort contact. Here the reset contact is identical to that in the
previous diagram and all other limit abort logic. The composite abort contact is held closed
by the latching leg containing the sense of contact 021. It can only be reset by making the
reset contact close. This is done from GENESIS. Notice below that the abort contact 225
from the logic above is represented as only one of many such contacts combined to set the
composite abort contact.

Figure 30. Abort Limit Testing.
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Figure 31. Composite Abort Contact.

When the latched composite abort contact closes, there is a contact shown in the
bottom right-hand corner of the logic above that is opened upon an abort. This power
contact is directly connected to a digital output Modicon module that normally holds the
power breaker to the pump and directional motors closed. When this contact is opened, the
power to the motors is interrupted.

When any of the latched abort contacts closes, a display in STATIONS called
CSMAIN shows the class of the abort along with the alarm limit value, the abort limit value,
and a button to another screen with more detail on the abort.

The class of the abort will be one of the following:

High H2 Concentration High Pump Speed

High Pump Flow High Wasté Temperature

High Duration Limit High Pump Motor Current
High Pump Motor Oil Temperature High Pump Motor Oil Moisture
High Pump Column Strain High Pump Column Vibration
Low Pump Column Gas Pressure MIT Column Strain

VDTT Column Strain Low Ventilation Flow

High Tank Dome Pressure
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There is also an indicator of the status of the PLC abort coil and a reset button for
it. The text on this screen signifying the class of the abort becomes red if a tag in its class
has caused an abort. If the operator presses the button next to a class, another more detailed
screen is called up. On this next level of display tag names, tag descriptions, alarm and
abort limit values, tag current values, and units are listed. In addition, there is an indicator
that other alarms or abort conditions exist as well as an indicator for the PLC abort contact.

As a safety factor, the composite abort contact is read by the GENESIS strategy in
STATIONS. The tag name of the particular block holding this state is <LIMABORT >.

* When the MOTOR strategy in STATIONS detects a problem, a report executes that issues
stop comuands to both the pump motor drive and the directional motor drive.

8.3.3 Control Points and Alarm Outputs

*The PLC provides a few control and alarm signals other than the pump motor
shutoff signal. Other control outputs provided by the PLC are: a signal which triggers the
Nicolet data collection system whenever there are indications of a tank rollover, and a signal
which shuts off the VDTT flow meters when a high strain is detected on certain risers.

The PLC also contains a watchdog timer which expects to receive regular updates
from GENESIS. If communications from GENESIS STATIONS or STATIONS to the PLC
fail, a signal is sent which sounds an audible alarm. Also, an oscillating signal is provided
from the PLC which resets watchdog timers in GENESIS to monitor communication from
the PLC to GENESIS.

The Nicolet trigger signal is set whenever any of the following occur: (1) there is
a high-frequency strain alarm condition, (2) there is a low frequency strain alarm condition,
or (3) the pump motor is running. The Nicolet system captures high-speed strain data. This
allows the system to be triggered during a tank rollover.

Figure 32 shows the GENESIS to PLC watchdog timer ladder logic. GENESIS
sends an alternating digital signal which comes into on PLC coil 213. This signal alternately
resets one of the two timers while allowing the other to run. If communication from
GENESIS ceases, one of the two timers will be stuck in the run state and will eventually time
out, setting coil 20. This coil is wired to an audjble alarm circuit, which produces an alarm
when the coil is set.
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Figure 32. GENESIS to PLC Watchdog Timer.

8.34 Test Timers and Enable Logic

The PLC contains a timer which times the pump tests. The time atlowed for the
test is sent from GENESIS. The PLC timer then runs whenever the pump is running and
shuts down the pump whenever the allowed time is exceeded. This provides a backup means
for shutting off the pump when the allowed time for the test has elapsed. In most cases, the
operator or the MOTOR strategy will have already shut off the pump before the allowed time
has elapsed.

The PLC also contains test enable logic. This is a logic mechanism which ensures
that the timer is set and abort parameter changes are accomplished before the pump is run.

The PLC ladder logic which implements a test enable mechanism and timer for
timing pump tests is shown in Figure 33.

— 1 ™~ ] — C )
00249 00243 00021 00216
BUMPENAB PBUMPTOUT  ABRTCOLL PLCBEN

6— |— 40712 \—4
10111  |suMerLRM 00243 00241
PMPINRUN PBUMPTOUT RSTCOIL
T1.0

7 - |
ooats | 40402 00217 00243
PLCBEN NOZERO PBUMPTOUT

Figure 33. Test Enable and Timer Logic for Pump Bump.
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The pathway in the upper part of the figure is the test timer enable mechanism.
The test enable signal originates from STATIONS. The operator presses the test enable
button on one of the pump run screens. The enable signal is passed from the MOTOR
strategy to the PLC where it becomes coil 249. This enable signal starts the test timer as
long as there is no abort current in the PLC logic (indicated by coil 21). The enable signal
must remain set continuously in STATIONS for the duration of the run. Coil 243 causes the
timer to reset when the test time has elapsed regardless of the state of the enable from
STATIONS. This coil is also incorporated into the pump abort logic, causing the pump to
shut off when the allowed test time has elapsed.

The timer block is set to time the duration of a pump run and will shut off the
pump if the elapsed time exceeds the allowed time. The allowed time is loaded into register
40212 by the Motor strategy. The elapsed time is in register 40102. The timer will run only
if the test has been enabled (coil 216 is high) and the pump is running (input 10111 is high).
If the allowed time elapses the output of the timer will go high. This sets coil 243 high
provided that coil 217 is high. Coil 217 is set only if the timer count and elapsed time are
both nonzero. This prevents the timer from causing an abort condition before the test has
begun. :

8.3.5 Data Transfer and Status Information

Most data to be transferred from the PLC to GENESIS is organized into
contiguous blocks before transfer. This increases the efficiency of the data transfer. This is
accomplished in segment 3 of the ladder logic by using block moves.

Other than the ASCII/BASIC module data and the thermocouple data discussed in
Sections 8.3.1.1 and 8.3.1.2, there is one other case in which additional PLC processing is
needed to prepare data for GENESIS. This is required to slow down the possibly momentary
high-frequency strain alarms so that GENESIS can have enough time to detect them before
they disappear. : :

Figure 34 shows the PLC ladder logic used to extend the duration of the high-
frequency strain alarms. An alarm can appear as a high on any of the input register 10193,
10195, 10197, etc. When a positive-going pulse is detected on any of these channels, and if
an extended alarm is not already present for that channel, coil 167 is set. This coil indicates
that a2 new alarm has arrived.

In addition, one of the coils 209-215 is set and latched. The coil set is the one
corresponding to the alarm received. These are the coils which are sent to GENESIS to
become the high-frequency strain alarms. The incoming signal on the 10xxx register could
have been just a.momentary signal that disappeared before the alarm was transferred to
GENESIS. The latching mechanism ensures that the alarm will remain long enough to be
sent to GENESIS.
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High-Frequency Strain Alarm Monitoring Logic. -
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To reset the latches, a timer block is provided. This timer will begin to run if an
alarm is received and will time out after 2 seconds causing any latched alarms to be reset. If
_a second alarm is received before the timer has timed out, the timer count will be reset and
the timer will continue‘to run. This ensures that all latched alarms will remain latched for at
least 2 seconds. )
The PLC also provides status information to GENESIS. It provides a signal which
monitors the PLC and the hot standby PLC. This signal is 1 if both PLCs are okay, and 0 if
either of them is offline. This information comes from extracting information from the PLC
status table which begins at register 40301. Refer ‘to the Modsoft PLC manual “Modicon
984 Programmable Controller Systems Manual” for the details of the status table.
The PLC also provides information to GENESIS about the health status of I/O
‘modules in the system. The following four conditions must be met for a module to indicate
good health:

e  The slot has been configured in the Traffic Cop.

'®  The slot contains a module with the correct personalﬁy.
e  Valid communications exist between the module and the J890.
e  Valid communications exist between the J890 and the 984 PLC.

Module health is stored in registers in the Modicon PLC. Different PLCs use
different registers. To standardize access to this information, a STAT block is added to the
ladder logic. During runtime, the status information is moved to registers defined by the
STAT block. i

None of the drops are full of modules. Thus, not all of the status registers are of -
use. A STAT block register contains the I/O health of one crate (alternately referred to as a
rack) of modules on a drop. All told, 13 racks are currently in use.

To minimize the communication load, the status registers that correspond to
existing racks are copied into a set of transmit registers. It is the transmit registers that
GENESIS views. .

The movement of the STAT registers to the transmit registers is accomplished by
using BLKMs (block moves). The order of the STAT registers is by drop (1 through 32) and
by rack (1 through 5) within each drop. Only in cases where two crates have been used
within a given drop are the registers contiguous and thus can be handled by a single block
move, as shown in Figure 35.

To streamline communication, the GENESIS TEST strategy gathers the transmit
registers in as packed data. The 13 registers fit within 13 packed digital inputs (PDIN)
fanned out from DEV 4, GC11 (group 11). The names of the PDIN blocks reflect the drop
and crate numbers of the involved modules. The drop number is prefaced by a D, the crate
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number is prefaced by an R (for Rack). Thus, the PDIN block for drop 2 crate 1 modules is
named D2R1.

1 30317 | 40327 H 40337 | 40347 H 40352 |- 40328 | 40377 [ 40382 | 40387 -

2L 40108 40110 40111 40112 40114 40115 40116 40118 40119
D2RISTAT| | DARISTAT| |DSRISTAT| |DIRISTAT| |DORISTAT| |D4R2STAT| [DI4RISTAT| [DISRISTAT| |DI6RISTAT]

BLKM | |BLKM | |[BLKM | [BLKM | {BLKM | [BLKM | |BLKM | |BLKM | [BLKM
#0002 #0001 #0001 #0002 #0001 #0001 #0001 #0001 #0001

5 40392

40120
DI7RISTAT|

BLKM
#0001

Figure 35. Block Moves for Transmitting I/O Health Status.

Each PDIN block contains 16 bits. Each block represents modules 1-11 in a given
crate (plus 5 unused bits). Because Modicon defines its bits opposite of GENESIS, this
corresponds to bits 16 through 6 in GENESIS. (The data also require byte swapping, which
is provided in DEV 4.) Note that alarms for PDIN blocks are reported by bit number.

Display of the I/O health is available on the graphic IOSTATUS. Each point in the
matrix is tied to the PDIN block bit corresponding to the module's health. Thus, the matrix
point for drop 2 crate 1 slot (or module) 4 is tied to D2R1.DO13.

Good health is indicated by a green OK; bad health is indicated by a red BAD. On
startup of GENESIS, the graphic will show all the modules in bad health until one scan of
transmit registers has been made. The scan rate of the transmit registers is 30 seconds.

A complete table of these PLC I/O status registers is given in the “I/O Health
Status Implementation Table” in Appendix G.

8.3.6 Directional Moto; Simulator

Segment four of the PLC program contains the directional motor simulator logic.
This logic simulates the rotation of pump in the lab environment. This logic receives the
directional motor acceleration setting, the directional motor speed setpoint and whether or
not the motor is in forward or reverse from the Motor strategy. It then increments or
decrements the value of ZIMPE112, the position indication.
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The simulator is enabled by setting coil 171 to 0 using Modsoft. It also requires
the real position encoder (ZIMPE112) be at 0. If there is a non-zero reading for ZIMPE112,
then the simulation is disabled and the real value is passed to GENESIS.

The simulation logic calculates the number of seconds required to move the
directional motor 1 degree. This calculation is based upon the directional motor simulated
speed (RPM). The value is calculated using a value of 13.09 degrees for each revolution of
the pump motor.

84 NETWORK LAYOUT

The GEN-NET network is composed of eight GEN-NET network stations with
ARCNET in a star configuration, as illustrated in Figure 36.

STATIONS | | STATIONSG STATIONS | | STATION9

i A o !‘ I
Mot}‘em Motiem I Mmiiem | l Moiiem | ii-éixz];-r __________
Phone Line --emeemmeseee

l Mo:demgl | Moéem l | Moldem ] | Mo:dem I Hub Link — — —
[ ] i

| ' : i
[sTaTiONil] [STATION13] [STATION15| [STATION17]

Figure 36. GEN-NET Network Configuration

The GENESIS system allows peer-to-peer communications between GENESIS
applications. STATIONS serves data to all other stations on the GEN-NET. STATIONG,
STATION7, STATION10, STATION11, STATION13, STATION15 and STATION17 all
link directly to STATIONS and share the database TEST strategy running on STATIONS.
These stations accomplish this by running Remote Supervisory Software with the TEST
strategy on each station.

STATIONS uses GEN-NET software to enable networking to a Runtime master
station. STATIONS is connected to the network for offline file transfer but is not connected
when the motor Standby is running.
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STATION7 normally serves as a Remote Supervisory Station but is also used as a
backup for STATIONS or STATIONS. In this instance STATIONT7 serves as a Runtime
master station. '

STATIONDY acts as a file server on the network to store data files. STATIONS is
also connected to the HLAN and is connected to a file server using Novell software.

Each station is addressed on the GEN-NET by the network card address on the
ARCNET. A station name is linked to a physical address in the GEN-NET software. Refer
to Appendix H for details on the network layout.
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_Appendix A: Hardware Configurations

The following is a list of all cards émd their settings on all computer stations in the

DACS trailer. The addresses below ("Addr" column) are in hexadecimal. The printer ports
are multiplexed; the port on the multiplexer is noted in the “"Destination" column; the
ARCNET star configuration ports are also noted here.

There are other standard IRQs that are being used by the system in addition to those

noted in the tables: IRQ O (system timer); IRQ 1 (keyboard), IRQ 2 (cascade from higher
1RQs), IRQ 6 (floppy disk), IRQ 8 (clock), IRQ 13 (80486DX), and IRQ 14 (hard disk).

Table A-1. Computer #1 - Texas Microsystems in the DACS Trailer
(Running Modsoft; Directly Connected to the PLC)

Slot Card Port(s) IRQ | Addr Destination
1 | Kensington bus 9-pin & 10 338 | Bus mouse
mouse
2 | (empty)
3 | SA-8& 9-pin ¢ C000 | Modbus Plus, E984
4 .| (empty)
5 | Texas Micro 15-pin ¢ V2VGA Video
: " 9-pin ¢ not used
6 | (empty)
7 | CPU (80486) 9-pin & not used
: 25-pin ¢ - not used
8 | Magic I/O 9-pin & 4 3F8 | notused .
25-pin ¢ 7 378 | LaserJet printer (port 6)
9 | I/O jumper 9-pin & 3 2F8 | PLC A/B switch (rack 13)*
25-pin 2 not used
10 | (empty)
11 | (empty)
12 | (empty)
13 | SCSI controller 37-pin ¢ 11 330 | notused
14 | (empty) '

* Connected through T-connector going to Computer #4 and to rack 8, where the cable is curled up near

Computer #9. The card in not being used.
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Table A-2.. Computer #2 - Texas Microsystems in the DACS Trailer
(Used for Gas Monitoring)
Slot Card Port(s) IRQ | Addr Destination
1 | Kensington bus 9-pin ¢ 10 338 | notused
mouse
2 | (empty)
3 | 3Com Ethernet 15-pin ¢ TLC fanout buffered repeater
BNC ¢ not used
4 | (empty)
5 | Texas Micro 15-pin ¢ V2VGA Video
9-pin ¢ not used
(empty) '
CPU (80486) 9-pin & 4 3F8 [ mouse
25-pin ¢ 7 378 | LaserJet printer (port 2)
8 | I/O jumper 9-pin 3 2F8 | not used
9 | (empty)
10 | 3Com Ethernet 15-pin ¢ not used
BNC ¢ 5 300 | Rack 10 GMS computer
11 | (empty)
12 | (eipty)
13 | SCSI controller 37-pin ¢ 11 330 | not used
14 | (empty) ’
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Table A-3. Computer #3 - Texas Microsystems in the DACS Trailer
(Utility Station; HLAN Drop; Communicates with ASCII/BASIC Module)

Slot Card Port(s) | IRQ | Addr Destination
1 i Kensington bus 9-pin ¢ 12 338 | bus mouse °
mouse
2 | Iomega host 37-pin & 5 Switch box; branch 2
adaptor (Bernoulli)
3 | 3Com Ethernet II | RF connector terminated (jumpered to slot 11)
RE connector | 5 300 | Hanford LAN
(empty)
Texas Micro 15-pin 2 V2VGA Video
9-pin ¢ not used
(empty)
CPU (80486) 9-pin o not used
25-pin ? not used
8 | Magic I/O 9-pin & 4 3F8 | not used
: 25-pin ? 7 378 | LaserJet printer (port-4)
9 | I/O jumper 9-pin & 3 2F8 | ASCIH module downloading
25-pin 2 : not used
10 | (empty)
11 | 3Com EtbernetII | 15-pin ¢ not used (jumpered to slot 3)
12 | (empty) '
13 [ SCSI controlier 37-pin ¢ 11 330 | not used
(empty)

14
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Table A-4. Computer #4 - Texas Microsystems in the DACS Trailer
(High Speed Strain Gauge Data [Nicolet System])

Slot Card Port(s) IRQ | Addr Destination
1 | Kensington bus 9-pin & 12 338 | bus mouse
mouse
2 | Iomega host 37-pin & 5 Switch box; branch 1
adaptor (Bernoulli)
[ 3 | GPIB-AT IEEE-488 10 280 | Nicolet system
4 | (empty) \
5 | Texas Micro 15-pin 2 V2VGA Video; Shinko multiplx.
9-pin ? not used
(empty)
CPU (80486) 9-pin & not used
25-pin ? not used
8 | Magic I/O 9-pin &' 4 3F8 | mot used
25-pin ¢ 7 378 | LaserJet printer (port 3)
9 | I/O jumper 9-pin & 3 2F8 | not used
25-pin ¢ not used
10 | (empty)
11 | (empty)
12 | (empty) .
13 | SCSI controller 37-pin ¢ 11 330 | not used
14 | (empty)
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Table A-5. Computer #5 - Texas Microsystems in the DACS Trailer
(STATIONS, running the GENESIS TEST strategy)

Slot Card Port(s) IRQ | Addr Destination
1 [ (empty)
2 | (empty)
3 | SA-85 9-pin 2 D800 | Modbus Plus, E984
4 | (empty)
5 | Texas Micro 15-pin ¢ V2VGA Video; Shinko multiplx.
) 9-pin ¢ not used
6 | (empty) '
7 | CPU (80486) - 9-pin & not used
25-pin ¢ not used
8 | Magic I/O 9-pin o not used
25-pin 2 7 378 | GENESIS C key; Black Box data
switch; Proprinter #3 (port 1)
9 | I/O jumper 9-pin & 4 3F8 | Dual ABC box (A)
25-pin ¢ 3 2F8 | mouse
10 | SMC ARCNET BNC 5 2E0 | ARCNET Hub #1, Port 5
11 | (empty) ' :
12 | (empty)
13 | (empty)
14 | (empty)
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Table A-6. Computer #6 - Texas Microsystems in the DACS Trailer
(STATIONG6, Remote Supervisory Station for the TEST strategy)

Slot Card Port(s) IRQ | Addr Destination
1 | (empty)
2| (empty)
3 | (empty)
4 | (empty) _
5 | Texas Micro 15-pin ¢ V2VGA Video; Shinko multiplx.
9-pin ¢ not used
6 | (empty)
7 | CPU (80486) 9-pin & 4 3F8 | mouse
25-pin 2 7 378 | GENESIS RSS key; Black Box
data switch; Proprinter #3 (port 1
(empty)
SMC ARCNET BNC 5 2E0 | ARCNET Hub #1, Port 6
10 | (empty) '
11 | (empty)
12 | (empty)
13 | (empty)
14 | (empty)
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Table A-7. Computer #7 - Texas Microsystems in the DACS Trailer
(STATION7, Remote Supervisory Station and Backup for STATIONS or STATIONS)

Slot Card Port(s) IRQ | Addr Destination
1 | (empty)
2 | Kensington bus 9-pin ¢ 12 338 |bus mouse
mouse

3 [SA-85 9-pin 2 D800 | Modbus Plus, E984

4 | (empty)

5 | Texas Micro 15-pin ¢ V2VGA Video; Shinko multiplx.
9-pin % not used

6 [ (empty)

7 | CPU (80486) 9-pin & not used
25-pin ¢ not used

8 | Magic /O 9-pin & not used

’ 25-pin ¢ 7 378 | GENESIS RT key; Black Box
data switch; Proprinter #3 (port 2

9 | I/O jumper 9-pin & 4 3F8 jmouse
25-pin 2 3 2F8 | Dual ABC box (C)

10 | SMC ARCNET BNC 5 2E0 | ARCNET Hub #1, Port 7

11 | (empty)

12 | (empty)

13 | (empty)

14 | (empty)
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Table A-8. Computer #8 - Texas Microsystems in the DACS Trailer
(STATIONS, running the GENESIS MOTOR strategy)

Slot Card Port(s) IRQ | Addr Destination
1 | (empty)
2 | Kensington bus 9-pin & 12 338 |bus mouse
mouse
3 | SA-85 9-pin 2 D800 | Modbus Plus, E984
4 | Everex I/O 9-pin & not used
25-pin ¢ 7 278 | Proprinter #8
5 | Texas Micro 15-pin ¢ V2VGA Video; Shinko multiplx.
9-pin ¢ notused )
6 | (empty)
7 | CPU (80486) 9-pin & not used
25-pin ¢ not used
8 | Magic I/O 9-pin & not used
25-pin ? 7 378 | GENESIS C key; LaserJet printer|
multiplx. (port 8)
9 | I/O jumper 9-pin & 4 3F8 | Dual ABC box (B)
25-pin ¢ 3 2F8 | mouse
10 | (empty)
11 | SMC ARCNET BNC 5 2EQ | not used
12 | (empty)
13+ | (empty)
14 | (empty)
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Table A-9. Computer #9 - Texas Microsystems in the DACS Trailer
(STATION?O, stores data files and moves them to a HLAN file server)

Slot Card Port(s) IRQ | Addr Destination
1 | Kensington bus 9-pin & 10 | 338 |bus mouse
mouse
2 | (empty)
3 | 3Com Ethernet Il | RF connector terminated (jumpered to slot 11)
Hanford LAN -
‘RF conpector | 5 300
4 | (empty)
5 | Texas Micro 15pin ¢ V2VGA Video; Shinko multiplx.
not used
9-pin ¢
6 | (empty)
7 | CPU (80486) 9-pin & 4 3F8 |notused
25-pin ¢ 7 378 | GENESIS RT key
8 | I/O jumper 9-pin o not used
25-pin ¢ not used
9 | Jomega host 37-pin & 5 Bernoulli drive
adaptor
10 | SMC ARCNET BNC 3 2E0 | ARCNET Hub #1, Port 4
11 | 3Com Ethernet II | 15-pin ¢ not used (jumpered to slot 3)
12 | (empty) '
13 | (empty)
14 | (empty)
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Table A-10. Computer #10 - Texas Microsystems in the DACS Trailer
(STATION10, Remote Supervisory Station for the TEST strategy)

Slot Card Port(s) IRQ | Addr Destination
1 | (empty) )
2 | (empty)
3 | (empty)
4 | (empty)
5- | Texas Micro 15-pin ¢ V2VGA Video
9-pin ¢ not used
6 | (empty)
7 | CPU (80486) 9-pin & 4 3F8 | notused
: 25-pin ¢ 7 378 { GENESIS RSS key
8 | (empty)
9 | SMC ARCNET BNC 5 300 |[ARCNET Hub #2, Port 1
10 | (empty)
11 | (empty)
12 | (empty)
13 | (empty)
14 | (empty)
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Appendix B: Key Macros and State Fields

GENESIS software has several predefined key macros. The TEST and MOTOR
_strategies utilize a key macro definition file to redefine one of the key macros, the auto/manual
function. RSS stations outside the DACS trailer do not have the redefined auto/manual
function enabled. “The text file EXTRA.KMS was created to disable <F9> and add <Alt-
F9> as the auto/manual macro. The text file is compiled with KEYMAC EXTRA to create
EXTRA.KML. This compiled file must be contained in the MOTOR and TEST directories
where the respective strategies are contained. The following is the listing of EXTRA.KMS:

DISMOV1=ON(DISMOVE.QUT).

DISMOV0=0FF(DISMOVE.QUT).

CHKCLR1=ON(CHKCOLOR.OUT).

SETTES1=ON(SETTEST.OUT).
RESPTIM=DOWNLD_PT(0,PBHR.OUT) DOWNLD_PT(0, PBMIN ouT)
DOWNLD_PT(0,PBSEC.OUT)

DOWNLD_PT(0,DOSDEV.SETP) DOWNLD_PT(0,DO6DEV.SETP).

[F9]=DISABLE.
[ALt-F9] =A/M().

State fields are useful td tie words to analog or discrete values. The text file
STATES.SFS was modified to create a state field for the displays linked to the MOTOR -
strategy:

e  <Enable-Disable Move> is used to indicate and control the enabling of the position
motor.

If a state field is revised (by editing STATES.SFS and compiling it with the command
STATECMP STATES), the display connection in the display builder must be redone in order
for the changes to come into effect.
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Appendix C: Report and Recipe File Listings

Report and Recipe (R&R) code is controlled by the state of bits in the strategy. These
bits are connected to REPORT blocks which reference the code as a source file.

R&R code is composed of a command and function set provided by the R&R software
option. These commands and functions must follow a syntax format explained in the R&R
Option document provided by Iconics.

Following is a description of each R&R code's functlon for the MOTOR and TEST
strategies and when it is executed. Refer to the code itself for details on how the functions are

carried out.

RER file:
REPORT block:

Controlled by:

Purpose:
Related task:

@MSG(UMSG1 .DESC, "

@EXIT(CURRENT)

R&R file:
REPORT block:

Controlied by:

setup.
.Purpose:

Related task:

MOTOR Strategy Reports

CLRMESS .RPS

TESTSET (File 3)

CLRMESS.DOUT  Set high within the reports DELETE and SAVE.
This clears the message window on the TESTSET screen.

Test setup.

")

DELETE.RPS
TESTSET (File 2) )
DELPUL.DOUT  Set high by the operator when deleting a test

This deletes a test setup from USERSET.TDF, the test setup
file.
Test setup.
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Code: "DELETE RPS"

; Purpose: This code uses deletes the test indicated in the block,
UTESTNO from the test setup file (if it is there)

; Related task: Test Setup

© Author: Jeff Martin  6/7/94
; Modifications:

; This code is executed by:
; DELPUL .DOUT s set high by the operator selecting DELETE TEST
in the TESTSET display.

; Reference: TESTSET??? .SOURCE_FILEL

@FLOAT(testno, i)
@DIGITAL(1g)
@msg(umsgl.desc, "Checking...")
@if(access("userset.tdf"==1))
@open(fl, "userset.tdf" ASCIL, INPUT,80)
@open(f2, "newset . tdf" ,ASCIT,QUTPUT,80)
@set(i,0)
@set(f1g,0)
@set(testno, f1[i,01:4)
@loop((testno <> 999) and (not(eof(fl))))
@if(flg==0)
@if(((testno-0. 05) < UTESTNO.out) and ((testno+0.05) > UTESTNO.out))
@msg(UMSG1.desc, "Deleting test.")
@i T(MAXINDX.out > 0)
@set (MAXINDX.out ,MAXINDX.out-1)
gendif
@i T(NEXTINDX.out > 0)
@set (NEXTINDX.out,NEXTINDX.out-1)
@endif
Gwait(10)
@set(f1g.1)
@else
@if(UTESTNO.out < testno-0.05)
¢ Bset(flg, 1)
@msg(UMSGL .desc, "Test not found.™)
@out(f2,f1[i,01:80)
Gwait(10)
@else
@out(f2,f1[i,0]:80)
@endif
Gendif
Gelse
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@out(f2,f1[i,01:79)

@endif

@set(i,i+1)

@set(testno, f1[1,01:4)
@endloop
Qif(fig==0)
@msg(UMSGL.desc, "Test not found.™)
@endif :
@out(f2," 999" ,n1)
@close(fl)
@close(2)
Gwait(20)
@COPY("newset.tdf", "userset.tdf")
@set (INFILE.out,0)

@else

@msg(UMSGL . desc, "Test file not found.™)

@endif
@set(clrmess.out,1)
@exit(current)

R&R file: TLOAD.RPS
REPORT block: TESTSET2 (File 4)
Controlled by: ON.DOUT  Executes at startup only.

Purpose: This initializes the test setup blocks.

Related task: Test setup.

@FLOAT(testno, 1)
@set (OLDTEST. out, UTESTNG. out)
@if(access("userset.tdf"==1))

@open(f1, "userset.tdf",ASCII, INPUT,80)
@Bset(testno,f1[0,0]:4)
@if(testno<>999)
@set(i.0)
@set(UTESTNO.out, f1[1,0]:4)
@set (UANGLE.out, f1(1,51:5)
@set (USPEED.out, f1[1,11]:6)
@set(UHRS.out,f1[1,19]:2)
@set(UMINS.out,f1[1,231:2)
@set (USECS.out, f1[1,271:2)
@set (UACCEL .out, f1(1,30]:5)
@set (UDECEL .out, f1[1,361:5)
@msg(UDESC.desc, f1[1,42]:21)
@set (URESTIM.out, f1[1,75]:1)
@set (INFILE.out,1)
@set (NEXTINDX.out, 1)
@loop{ (testno<>999) and (not(eof(f1))))
@set(i,i+1)
@set(testno, f101,01:4)
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@endloop
@set (MAXINDX.out,1) .
@load("setold")
@close(fl)
@else

@set (MAXINDX.out,0)
@set (NEXTINDX.out,0)
@set (INFILE.out,0)
@close(fl)

@endif
Gelse

@open(fl, "userset.tdf",ASCII,OUTPUT,80)
@out(fl," 999" .n1)

@close(fl)

@set (MAXINDX.out,0)
@set(NEXTINDX.out,0)
@set (INFILE.out,0)

@endif
@exit(current)

R&R file:
REPORT block:

INITENAB.RPS
INITENAB (File 1)

‘Contro11ed by: ANTON.DOUT which goes high 10 seconds after the start of

Purpose:

Related task:

Runtime.

This code is used to initialize the registers .in the PLC when
the strategy is first started.

Initialization.

; Code:
; Purpose:

: Related task:

; Author:

; Modifications:

"INITENAB.RPS"

This code is used to initialize the registers in the PLC when
the strategy is first started.

Initialization

Ken Eldridge 6/23/95

Sam Smith 6/26/95
To eliminate multiple register setting in the same PAOUT
block.

To merge setting values to 1 and setting block back to
auto into one RRcode source file.

'E This code is executed by:

; Reference:

ANTON.DOUT which goes high 10 seconds after the start of Runtime.

INITENAB. SOURCE_FILEL
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@SET(I2C1.AM, 1) ; Places block in manual.
@SET(I2C2.AM,1) ; Places block in manual.
@SET(12C1.P06,0.0015) ; Sets value to 1, never really gets to PLC.
@SET(I12C2.P06,0.0015) ; Sets value to 1, never really gets to PLC.

@SET(I2C1.AM,0) ;. Puts block back to automatic and all values written

~; at this time.
@SET(12C2.AM,0) ; Same as above.
R&R file: NEXT.RPS

REPORT block: TESTSET2 (File 2)

Controlled by: NEXTPUL.DOUT  Set high by the operator when using the down
arrow button to access the next test in the test setup file.

Purpose: This accesses the next test in the test setup file.

Related task: Test setup.

“Code: "NEXT . RPS"

; Purpose: This code uses the file index block, NEXTINDX, to Tload
; . test setup values for the next test in the file
USERSET.TDF.

; Related task: Test Setup

. Author: “Jeff Martin  6/7/94
; Modifications:

This code is executed by:
NEXTPUL.DOUT is set high by the operator selecting NEXT
in the TESTSET display or by selecting the up-arrow
in the PUMPOPS or PBTESTS displays.

; Reference: - TESTSET???.SOURCE_FILEL

éFLOAT(testno.i) ;setup local variables. testno for the .test number, i for the file

index
@if(MAXINDX.out == 0) ;are there any records in the file?
@exit(current) ;if not, exit
@endif
@if(access("userset.tdf"==1)) does the file exist?
@open(f1, "userset.tdf",ASCII, INPUT,80) :yes. open it.
@set (i, NEXTINDX.out+1) sincrement the file index pointer
@set(testno, f1[i,01:4) ' ;read the test number

@if(testno <> 999) ;are we at the end of file?
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@set(UTESTNO. out, testno) ;no. set the test parameter blocks
@set(UANGLE.out, f1[1,5]:5)

@set(USPEED.out, f1{1,11]:6)

@set(UHRS.out,f1[1,19]:2)

@set (UMINS.out, f1[1,231:2)

@set(USECS.out, 1[1,27]:2)

@set (UACCEL .out, f1[1,301:5)

@set(UDECEL.out, f1[1,36]:5)

@msg(UDESC.desc, f1[1,42]:21)

@set(URESTIM.out, f1[i,751:1)

@set(INFILE.out,1) . ;set in file flag
@set (NEXTINDX.out, 1) ;set new value of index
@load("setold") ;queue setold.rps
@close(fl) ;close and exit.
@exit(current)
@else
@set(i,0) :we were at the end so wrap to the beginning of the file
@set(testno,f1[i,0]:4) ;get test number
@if(testno <> 999) ;still at end of file?

@set (UTESTNO.out, testno)  :no. set the test parameter blocks.
@set (UANGLE .out, f1[1,5]:5)

@set(USPEED.out, f1[1,11]:6)

@set(UHRS.out, f1{1,191:2)

@set (UMINS.out, f1[1,23]:2)

@set(USECS.out, f1[1,27]:2)

@set(UACCEL .out, f1[1,303:5)

@set(UDECEL .out, f1[1,36]1:5)

@msg(UDESC. desc, f1[1,42]:21)

@set (URESTIM.out, f1[1,753:1)

@set (INFILE.out,1) ;set the in-file flag
@set (NEXTINDX.out,1) ;set the index pointer
@load("seto1d™) ;queue setold.rps
@close(fl) ;close and exit.
@exit(current)
@endif
@endif

@endif
@exit{current)
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PBSETVAL .RPS
PBREPORT (File 1)

Controlled by: SETTEST.DOUT  Set high by the operator selecting to set

values.
Purpose:

Related task:

This code will download the desired test values to the critical
parameters in the MOTOR.
Set test values

; Code:

"PBSETVAL .RPS"

Purpose: This code is used to update setpoints, alarm limits. and abort

limits based on test selection.

Related task: Test Operation

- Author: Darrel Holt  8/3/93

: Modifications:

Ken Eldridge 1/23/94
To provide additional comments to code.

S.G. Mcheece 3/08/94

CR304 to remove duplicate strategy blocks

S.G. McNeece. 4/21/9%

CR334 to remove demo mode

Ken Eldridge  5/25/94

Integrate status indication to strategy

Ken Eldridge 6/6/94

Incorporate setting of alarm setpoints for feedback check.

Jeff Martin 6/7/94

Values for each test are now maintained in a file (userset.tdf)
and loaded into algorithm blocks. The actual test settings
are loaded by this report from these blocks.

Jeff Martin 7/28/94

Th1s code is e

; Reference:

Add position deadband sets.

xecuted by:

PRSETAND.DOUT is set high by the operator selecting to set values
in the phase 8 test display.

PBREPORT . SOURCE_FILEL

@IF(BUMPENAB.QUT ==

;REMOVE THIS WHEN PUMP BUMP SCREEN GOES AWAY
1) : 1s this a pump bump or a phase b test?

@SET(DOSDEV.SETP,PMOTOR.ACCE) ; Pump acceleration check for PBTESTS md1cat1on
@SET(DO4DEV . SETP,PMOTOR.DECE) : Pump deceleration check for PBTESTS indication.

@SET(R
@SET(D

ESETPB.OUT. 1) : Reset overall test time.
01DEV.SETP,POSCNTRL.SETP)  : Position check for PUMP BUMP indication.

@SET(PMPSPDAL .OUT,PMOTOR.SPDS + 10)  : Set pump motor alarm 1imit.

@SET(P!

MPSPDAB.OUT, PMOTOR.SPDS + 20)  : Set pump motor abort Timit.

@SET(DOZ2DEV.SETP,PMOTOR.SPDS) ; Desired speed check for PBTESTS indication.
@SET(DOSDEY.SETP,PMOTOR. SPDS) ; Pump maximum speed check for PBTESTS indication.
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@SET(DOSDEV.SETP, PMOTOR.SPDS+10) ; Pump speed alarm check for PBTESTS indication.
@SET(DO7DEV.SETP,PMOTOR.SPDS+20) ; Pump speed abort check for PBTESTS indication.

@SET(DMOTOR. SPDS, 100) ; Set desired speed of position motor.
@SET(DMOTOR.ACCE,500) ; Set acceleration of position motor.
@SET(DMOTOR . DECE , 500) ; Set deceleration of position motor.

@SET(PMOTOR.ACCE ,UACCEL.OUT) : Set acceleration of pump motor.
@SET(PMOTOR.DECE ,UDECEL .OUT) : Set deceleration of pump motor.

@SET(DO3DEY.SETP,UACCEL.OUT) ; Pump acceleration check for PBTESTS indication.
@SET(DO4DEV.SETP,UDECEL.OUT) ; Pump deceleration check for PBTESTS indication.
@MSG(TDESC.DESC,UDESC.DESC) ; Test description

QIF(URESTIM.OUT == 1) ; Check if overall test time should be reset.
@SET(RESETPB.OUT, 1) : Reset overall test time.

QENDIF

@SET(POSCNTRL.HGAP.2.2) . Set pump position deadband (high)

@SET(POSCNTRL.LGAP,2.2) : Set pump position deadband (Tow)

@SET(POSCNTRL . SETP, UANGLE .OUT) ; Set desired pump position.

@SET(PBMIN.QUT, UMINS.OUT) ; Set desired minutes for pump operation.

@SET(PBSEC.QUT, USECS.OUT) : Set desired seconds for pump operation.

@SET(PBHR.OUT, UHRS.QUT) : Set desired hours for test operation.

@SET(DOLDEV.SETP,UANGLE .OUT)  ; Position check for PBTEST indication.
@SET(PMOTOR.MAXS,USPEED.OUT)  ; Set pump motor maximum speed.

@WAIT(10) : ;1 second wait needed for maximum speed to
. ; be set first before desired speed.
@SET(PMOTOR. SPDS, USPEED.QUT) ; Set pump motor desired speed.

@SET(PMPSPDAL.OUT,USPEED.OUT+10)  ; Set pump motor alarm Timit.
@SET(PMPSPDAB.OUT,USPEED.OUT+20)  ; Set pump motor abort Timit.

@SET(DO2DEV . SETP,USPEED.QUT) ; Desired speed check for PBTESTS indication.

@SET(DOSDEV.SETP,USPEED.OUT) : Pump maximum speed check for PBTESTS indication.
@SET(DOSDEV . SETP,USPEED.OUT+10) ; Pump speed alarm check for PBTESTS indication.
@SET(DO7DEV . SETP,USPEED.QUT+20) ; Pump speed abort check for PBTESTS indication.

@iTC((INFILE.OUT == 0) or (CHANGED.OUT == 1)) ;check for test in file or changed.

@SET(MANUAL.0UT, 1) :test changed or not in file, indicate manual test.
@SET(PBTESTNO.OUT, 0) ;and clear test number. :
QELSE

@SET(MANUAL.OUT.0) ;Indicate valid test in file.

@SET(PBTESTNO.OUT,UTESTNO.OUT) :Set current test number
@ENDIF

@SET(SETVALDN.OUT. 1) : Set indication that values are set successfully.
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R&R file: PREV.RPS .
REPORT block: TESTSET2 (File 3)
Controlled by: PREVPUL.DOUT  Set high by the operator when using the up arrow
button to access the previous test in the test setup file. '
Purpose: This accesses the previous test in the test setup file.

Related task: Test setup.

Tode: "PREV_RPS"

; Purpose: This code uses the file index block, NEXTINDX, to Toad
test setup values for the previous test in the file
USERSET.TDF.

; Related task: Test Setup

© Author: Jeff Martin  6/7/94
; Modifications:

; This code is executed by:

R PREVPUL.DOUT is set high by the operator selecting PREVIOUS
in the TESTSET display or by selecting the down-arrow
in the PUMPOPS or PBTESTS displays.

; Reference: TESTSET??? .SOURCE_FILEL

@FLOAT (testno,i) ;setup local variable, testnumber and i - record index.
@ F(MAXINDX.out == 0) ;if maxindx is 0, there is either no setup file
;or a setup file with no tests in it. So exit.
@exit{current) :
@endif
@if(access("userset.tdf"==1))
@open(fl, "userset.tdf" ,ASCIT,INPUT,80) ;if test setup file exists, open it.
@set(i,NEXTINDX.out) ;get the index for the current fest.

@if(i==0) ;are we at the beginning?
@set(i,MAXINDX.out) ;if so, set the new index to the end of the file
if(i<>0)
@set(i,1-1)
Qendif
@else

@set(i,NEXTINDX.out-1) ;we're not at the beginning, so decrement index pointer
@endif -
@set(testno, f1[1,0]:4) :read the next number for the 'previous’ record.
@if(testno <> 999) :is it the end of file pointer? :

@set(UTESTNO. out , testno) :if not, set the test value blocks in the strategy

@set(UANGLE.out, f1[1,5]:5)

@set(USPEED.out, f1[i,11]:6)
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@set(UHRS.out, f1[1,19]1:2)
@set(UMINS.out ;f1[1,23]:2)
@set (USECS.out, f1[1,27]:2)
@set (UACCEL.out, f1{1,301:5)
@set(UDECEL.out, f1[1,36]:5)
@msg(UDESC.desc, f1[1,42]:21)
@set (URESTIM.out,f1[1,753:1)
@set(INFILE.out,1) ;set the in-file indication
@set(NEXTINDX.out,1) ;set the new current record index
@load("setold") ;queue setold.rps
@close(fl) ;close and exit
. Bexit(current)
@endif
@endif
@exit{current)

R&R file: SAVE.RPS

REPORT block: ' TESTSET (File 1)

Controlled by: SAVEPUL.DOUT  Set high by the operator to save a test setup.
Purpose: This saves a test setup in the test setup file.

Related task: Test setup.

"Code: "SAVE .RPS”

; Purpose: This code inserts the current user defined test setup
parameters into the test setup file, USERSET.TDF.

; Related task: Test Setup

. Author:  Jeff Martin  6/7/9%
; Modifications:

; This code is executed by:
; SAVEPUL.DOUT 1is set high by the operator selecting SAVE TEST
in the TESTSET display.

; Reference: TESTSET??7.SOURCE_FILEL

@FLOAT(testno,i) ;setup Tocal variables, testno is the test number read from
; the file. i is the record index into the file

@DIGITAL(f1g) ;setup local variable. flg is set when the new test setup
;has been inserted.

@msg(umsgl.desc,"Saving...") ;write message to display

@if(access("userset.tdf"==1)) ;check to see if USERSET.TDF exists
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@open(fl,"userset.tdf" ,ASCII, INPUT,80) ;USERSET exists so open it.
@open(f2, "newset . tdf" ,ASCIT,OUTPUT,80) ;open NEWSET.TDF
Gset(i,0) ;initialize flg and record pointer -
Gset(f1g,0)
@set(testno.fl(i.01:4) ;read the first test number from file
@loop((not(eof(f1))) and (testno <> 999)) ;loop until end of file is reached
@if(f1g==0) :have we inserted the new test setup yet?
:if not, check to see if this is the place (the file is
:maintained so that the tests are in ascending numeric order).
@if(((testno-0.05) < UTESTNO.out) and ((testno+0.05) > UTESTNO.out))
:new test number is equal to a test number already in the file
;50 replace the old setup with the new one.
@msg(UMSG1.desc, "Replacing previous test setup.")
@wait(10)
@out (2, UTESTNO.out:2:1," ",UANGLE.out:3:1," " USPEED.out:4:1)
@out(f2," " UHRS.out:2:0," ", UMINS.out:2:0," “,USECS.out:2:0)
@out(f2," ",UACCEL.out:3:1," ",UDECEL.out:3:1) .
@out(f2," ",UDESC.desc," ".tab(80*i+75),URESTIM.out)
@out(f2," " ,nl)
@set(NEXTINDX.out,i) ;set index variable to point to the new test setup
@set(flg,1) ;set flag indicating we have inserted new fest setup.
Qelse
@if(UTESTNO.out < testno-0.05) ;are we in the right spot?
.yes. So insert new test setup. We didn't find a test with.the same
:number already in the file.
@out(f2,UTESTNO. out:2:1," ", UANGLE.out:3:1," “ ,USPEED.out:4:1)
@out(f2," ",UHRS.out:2:0," ",UMINS.out:2:0," " ,USECS.out:2:0)
@out(f2," ", UACCEL.out:3:1," “,UDECEL.out:3:1) ) :
@out(f2," ",UDESC.desc,” " ,tab(80*i+75),URESTIM.out)
@out(f2," “,n1)
@set(flg,1) :Set flag indicating we have inserted the new test.
@set(NEXTINDX.out,1) ;set index variable to point to the new test.
@set(MAXINDX.out ,MAXINDX.out+1) ;increment the maximum test pointer since
; we have added a new one.
@out (2, f1[,01:80) ; now copy the current test setup in the old file to
; the new one.
@else
Qout(f2.f1[1,0]:80) :not the right place to insert the new test setup.
. ;copy test setup from the old file to the new one.
@endif
@endif
@else :we have already inserted the new test set up so...
Qout(f2,f1[1,03:80) ;copy the remainder of the records from
;the o1d file to the new file.
@endif .
@set(i,i+1) :increment index pointer
@set(testno, f1[1,0]:4) ;read next test number
@endioop
@if(f1g==0)
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-:we've reached the end of file and still not inserted the new
;test. That means we need to insert it at the end.
@out(f2,UTESTNO.out:2:1," " UANGLE.out:3:1," “,USPEED.out:4:1)
@out(f2," ",UHMRS.out:2:0," ",UMINS.out:2:0," ",USECS.out:2:0)
@out(f2," ",UACCEL.out:3:1," ",UDECEL.out:3:1)
Gout(f2," “,UDESC.desc,” ",tab(80*i+75), URESTIM.out)
@out(f2," ".,nl) :
@set (NEXTINDX.out,i) ;set index pointer variable to new test
@set (MAXINDX . out ,MAXINDX .out+1) ;increment maximum test index pointer
@endif
@out(f2," 999" ,n1) :append the end of file marker to the new test file

@close(fl) ~ ;close the old setup file and the new setup file
@close(f2) :
Gwait(20) :wait 2 seconds then copy the new file to the old file.

@COPY("newset.tdf", "userset.tdf")
@set (INFILE.out,1) :set the infile flag indicating that the current test
;is in the setup file.
@load("setoid") ;queue setold.rps
@else :
:the file didn't exist, so create it and add the current setup.
@open(f2; "userset.tdf" ASCII,OUTPUT,80)
Qout(f2,UTESTNO.out:2:1," ", UANGLE.out:3:1," ", USPEED.out:4:1)
@out(f2," ",UHRS.out:2:0," ",UMINS.out:2:0," " ,USECS.out:2:0)
@out(f2," ",UACCEL.out:3:1," ", UDECEL.out:3:1)
@out(f2," “,UDESC.desc,” ".tab(75),URESTIM.out)
@out(f2," ",nl)
@out(f2," 999" ,nl)
@set(MAXINDX.out,1)  ;set the maximum index to 1
@set(NEXTINDX.out,0) ;set the current index to 0 - the first record.
@close(f2) '
@set(INFILE.out,1) ;the current test is in the file.~
@load("setold") ;queue setold.rps
Qendif
@msg(umsgl.desc, "Save Complete.”) ;write message to display.
@set(clrmess.out,1)  ;run clrmess.rps after a delay.
@exit(current) ;exit

R&R fije: SETOLD.RPS

REPORT block: None

Controlled by: Called from the reports SAVE, ILOAD, ULOAD, NEXT, PREV.

Purpose: This code updates the old test parameter blocks whenever a new
test becomes the active test. This allows the check for test
parameter changes to be made.

Related task: Test setup.

@SET(OANGLE . OUT, UANGLE.OUT)
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@SET(OSPEED.OUT,USPEED.OUT)
@SET(OHRS.OUT, UHRS.OUT)
@SET(OMINS.OUT, UMINS.OUT)Y .
@SET(OSECS.OUT, USECS.OUT)
@SET(OACCEL .OUT, UACCEL.OUT)
@SET(ODECEL .OUT, UDECEL .0UT)
@SET(ORESTIM.OUT, URESTIM.OUT)

R&R file: ULOAD.RPS

REPORT block: TESTSET2 (File 1)

Controlled by: TSTCHG.DOUT  Set whenever a new test number is entered by the
operator on the TESTSET, PBTESTS or PUMPRUN screens.

Purpose: This loads the selected test from the test setup file..

Related task: Test setup.

@FLOAT(testno, 1)
@set (OLDTEST.out,UTESTNO. out)
@if(access("userset.tdf"==1))
@open(f1, “userset.tdf",ASCII, INPUT,80)
@set(i,0)
@set(testno,f1[i,0]:4)
@Toop((testno<>999) and (not(eof(f1))))
@if(((testno-0.05) < UTESTNO.out) and ((testno+0.05) > UTESTNO. out))
@set(UANGLE .out, f1[1,5]:5)
@set(USPEED.out, f1[1,11]:6)
@set(UHRS.out, f1[1,191:2)
@set (UMINS.out, f1[1,233:2)
@set(USECS.out, f1[i,27]:2)
@set(UACCEL .out, f1[i,30]:5)
@set(UDECEL.out,f1[i,36]:5)
@msg(UDESC. desc, f1[1,42]:21)
@set(URESTIM.out, f1[i,75]:1)
@set(INFILE.out.1)
@set (NEXTINDX.out, 1)
\@close(fl)
@load("setold™)
@exit(current)
@else
@if(UTESTNO.out < testno-0.05)
@set (INFILE.out,0)
@close(fl)
@exit(current)
@endif
@endif
@set(i,i+1)
@set(testno, f1{1,0]:4)
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@endloop
@set (INFILE.out,0)
@set (NEXTINDX.out,0)
@close(fl)
exit(current)

Gelse
@open(fl, "userset.tdf" ASCII,OUTPUT,80)
@out(fl," 999".n1)
@close(fl)
@sét (MAXINDX .out,0)
@set (NEXTINDX.out,0)
@set (INFILE.out,0)

Gendif
@exit(current)

TEST Strategy Reports
R&R file: HISTCOPY.RPS

REPORT block: FILENAME (File 4)

Controlled by: DIMIN.DQUT  Set high one minute after the beginning of a
history file changeover.

Purpose: This copies history files from the TEST directory to the HIST
and HIST2 directories.

Related task: History file transfer.

“FiTename: HISTCOPY BPS

;Purpose: Copies the history files to HIST and HIST2

; directories and then deletes them from the test
directory.
Copies "NEW72" file to "OLD72" file and then
deletes "NEW72" so can start another set

@STRING(SNAM[41)

@IF(ACCESS("C:\TEST\OLDFN.DT")==1)
@OPEN(F1, "OLDFN.DT",FREE, INPUT, 0)
@SET(SNAM,F1L1)
@COPY("C:\TEST\" + SNAM + "PUMP.PRN™,"C:\HIST\" + SNAM + "PUMP.PRN")
BCOPY("C:\TEST\" + SNAM + "RGA5.PRN", "C:\HIST\" + SNAM + "RGAS.PRN")
@COPY("C:\TEST\" + SNAM + "MITZ.PRN","C:\HIST\" + SNAM + "MIT2.PRN")
@COPY("C:\TEST\" + SNAM + "MIT1.PRN","C:\HIST\" + SNAM + "MITL.PRN")
@COPY("C:\TEST\" + SNAM + "TBS1.PRN","C:\HIST\" + SNAM + "TBS1.PRN")
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@COPY("C:\TEST\" + SNAM + "VYOL.PRN","“C:\HIST\" + SNAM + "VOL.PRN")
@COPY("C:\TEST\" + SNAM + "TBS2.PRN","C:\HIST\" -+ SNAM + "TBS2.PRN")
@COPY("C:\TEST\" + SNAM + "GAS.PRN","C:\HIST\" + SNAM + "GAS.PRN")
@COPY("C:\TEST\" + SNAM + "MIT3.PRN",“C:\HIST\" + SNAM + "MIT3.PRN")

@COPY("C:\TEST\" + SNAM + "STRN.PRN"
@COPY("C:\TEST\" + SNAM + "PUMP.PRN",

+
+
+
+

@COPY("C:\TEST\" + SNAM + "VOL.PRN","C:\HIST2\" + SNAM +

@COPY("C:\TEST\" + SNAM + "TBS2.PRN","C:\HIST2\" + SNAM +

C:\HIST\" + SNAM + "STRN.PRN")
C:\HIST2\" + SNAM +
@COPY("C:\TEST\" + SNAM + "RGA5.PRN","C:\HIST2\" + SNAM
@COPY("C:\TEST\" + SNAM + "MITZ.PRN","C:\HIST2\" + SNAM
"BCOPY("C:\TEST\" + SNAM + "MIT1.PRN","C:\HIST2\" + SNAM
@COPY("C:\TEST\" + SNAM + "TBSL.PRN","C:\HIST2\" + SNAM

"PUMP .PRN")
"RGAS.PRN")
"MIT2.PRN")
"MITL.PRN")
"TBSL.PRN")

"VOL.PRN")

"TBS2.PRN")

@COPY("C:\TEST\" + SNAM + "GAS.PRN","C:\HIST2\" + SNAM + "GAS.PRN")
@COPY("C:\TEST\" + SNAM + "MIT3.PRN","C:\HIST2\" + SNAM + "MIT3.PRN")
@COPY("C:\TEST\" + SNAM + "STRN.PRN","C:\HIST2\" + SNAM + "STRN.PRN")

@DELETE("C:\TEST\" + SNAM + "PUMP.PRN")
@DELETE("C:\TEST\" + SNAM + "RGA5.PRN")
@DELETE("C:\TEST\" + SNAM + "MIT2.PRN")
@DELETE("C:\TEST\" + SNAM + "MITL.PRN")
@DELETE("C:\TEST\" + SNAM + "TBS1.PRN")
@DELETE("C:\TEST\" + SNAM + "VOL.PRN")
@DELETE("C:\TEST\" + SNAM + "TBS2.PRN")
@DELETE("C:\TEST\" + SNAM + "GAS.PRN")
@DELETE("C:\TEST\" + SNAM + "MIT3.PRN")
@DELETE("C:\TEST\" + SNAM + "STRN.PRN")
@CLOSE(F1)
@ENDIF

@IF(ACCESS("C:\TEST\FN.DT")==1)
@COPY("C:\TEST\FN.DT", "C:\TEST\OLDFN.DT")
QENDIF .

QIF(CHNG720K.0UT == 1)
@IF(ACCESS("NEW72 .PRN")==1)
@COPY ("NEW72.PRN", "OLD72.PRN")
@DELETE("NEW72.PRN")
QENDIF :
QENDIF
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R&R file: HISTFNAM. RPS

REPORT block: FILENAME (File 1,2 and 3)

Controlled by: #435.D0UT, #474.DOUT, PULON.DOUT  Set high at two-hour history
file changeover or at startup.

Purpose: This renames the history files based upon the time and date.

Related task: History file transfer.

QFLOAT (MNUM, DNUM, HNUM)
@STRING(YSTR[1].MSTR[1],DSTR[1],HSTRL1])
@OPEN(F1, “STORE.DT",ASCIT,OUTPUT, 8)
@OUT(F1,DATE(YY) ,DATE(MM) , DATE(DD) . DATE(HH))
@CLOSE(F1)
@OPEN(FL, "STORE.DT",ASCIT, INPUT.8)
@SET(YSTR,F1{0.11:1)
@SET(MNUM,F1[0,23:2)
GSET(DNUM,F1[0,4]:2)
@SET(HNUM,F1[0,6]:2)
@CLOSE(F1)
QIF(MNUM > 9)

@SET(MSTR, CHAR(MNUM + 55))
GELSE .
@SET(MSTR, CHAR(MNUM + 48))
QENDIF

GIF(DNUM > 9)

@SET(DSTR, CHAR(DNUM + 85))
@ELSE

@SET(DSTR, CHAR(DNUM + 48))
GENDIF i

QIF(HNUM > 9)
@SET(HSTR, CHAR(HNUM + 56))
QELSE '
@SET(HSTR, CHARCHNUM + 48))
@ENDIF

@SET(PUMP.FNAM, YSTR + MSTR + DSTR + HSTR + "PUMP")
@SET(RGAS.FNAM,YSTR + MSTR + DSTR + HSTR + "RGA5")
@SET(MITZ.FNAM,YSTR + MSTR + DSTR + HSTR + "MIT2"}
@SET(MITL.FNAM,YSTR + MSTR + DSTR + HSTR + "MIT1")
@SET(TBSL.FNAM,YSTR + MSTR + DSTR + HSTR + "TBS1")
@SET(VOL.FNAM, YSTR + MSTR + DSTR + HSTR + "VOL")
@SET(TBSZ2.FNAM, YSTR + MSTR + DSTR + HSTR + "TBS2"}
@SET(GAS.FNAM, YSTR + MSTR + DSTR + HSTR + "GAS")
@SET(MIT3.FNAM,YSTR + MSTR + DSTR + HSTR + "MIT3")
@SET(STRN.FNAM,YSTR + MSTR + DSTR + HSTR + "STRN")
@SET(G0.0UT,1)

@OPEN(F1,"FN.DT",FREE,OUTPUT,0)

@OUT(F1,YSTR + MSTR + DSTR + HSTR)

@CLOSE(F1)
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R&R file: SETLIMS.RPS

REPORT block: DOWNLIMS (File 1) .
Controlled by: DELAYON.DOUT Set 45 seconds after startup.
Purpose: Downloads abort 1imits to the PLC.

Related task: Abort limits.

; Code: "SETLIMS.RPS"
; Purpose: This code is executed to set the abort Timits in the PLC.
; Related task:  Abort.

; Author: Jeff Martin

. Modifications: Sam Smith/Ross Truitt 04-03-96

; Changes in support of TEST version 3.04 per SCR#384
Augie Ermi 08-20-97

; Changes in support of TEST version 3.05 per SCR#426

; This code is executed by:

: DELAYON. DOUT

; Reference: DOWNLIMS . SOURCE_FILE1L

.SETS LIMITS IN AIN BLOCKS FOR OUTPUT THROUGH THE PAOT
GSET(HILIM. EVAL, 4095)

@SET(HH2LIM.EVAL,0.75)
@SET(HTEMPLIM.EVAL,135)
@SET(HPDPLIM.EVAL,21) .
;BSET(HPMCLIM. EVAL, 140)
@SET(HPMOTLIM.EVAL,225)
@SET(LVFLLIM.EVAL,400)

@SET(HTDPLIM.EVAL, -1)

@SET(HPCSLIM.EVAL,194)
:@SET(HMITSLIM.EVAL,357) Removed per SCR#384
@SET(H17CSLIM.EVAL,357) °
;@SET(HPSPDLIM.EVAL,400)
OSET(HH2LIM2.EVAL,0.75)
;@SET(HTMPLIM3.EVAL,135) Removed per SCR#426
@SET(LVFLLIM2.EVAL,400)

@SET(HTOPLIMZ .EVAL,-1)
@SET(H1BCSLIM.EVAL,546)
@SET(LPCSLIM.EVAL,-194)
;@SET(LMITSLIM.EVAL,-357) Removed per SCR#384
@SET(L17CSLIM.EVAL, -357)
@SET(L1BCSLIM.EVAL, -546)



@SET(LPCGPLIM.EVAL,7)
QSET(HVFLLIML.EVAL,700)
@SET(HVFLLIM2.EVAL,700)
@SET(HIBSAL.EVAL,317)
@SET(L1BSAL.EVAL, -317)
@SET(H12ASAL .EVAL,145.5)
@SET(L12ASAL.EVAL,-145.5)
@SET(H17BCSAL .EVAL,267)
@SET(L17BCSAL.EVAL, -267)
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Appendix D: PLC Register List

) The Modsoft program allows a symbol table to be created. This symbol
table allows the programmer to assign symbolic names and comments to the registers used by
the PLC. -The symbol table is accessed under the Utility Menu of Modsoft. A hard copy
print-out can be obtained by using the File I/O and Export menu choices once the symbol table
has been called up. ’

The symbol table is essential for the ladder logic programmer. It is the
definitive record of which PLC registers have been used and which are available for use. Any
entry in the symbol table which has a symbolic name has been used by the PLC. If there is no
entry in the symbol table for a register, or if there is a register entry without a symbolic name,
that register is available for use.

It is essential that the symbol table be kept up to date. Any change which
adds or deletes PLC registers (including adding I/O modules) must be reflected in the symbol
table also.
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Appendix E: Input/Output Channel List

Descriptions of the Column Headings Used in the DACS-1 I/O Channel List

COLUMN DESCRIPTION

DACS TAG The descriptive name used by the DACS to identify or refer to a specific block such as an
input from the field. : .

TAG The tag description found in the GENESIS strategy block - describes what the tag is

DESCRIPTION (e.g. TANK TEMP RISER 17C - 28").

FIELD TAG Identifies the tag number assigned to the instrument signal on P&ID drawings.

1/0 # AND/OR Identifies the origin of the tag (e.g. the I/O rumber and location, the PLC, DACS

SOURCE station/block, or other software).

SIGNAL TYPE Identifies the type of signal that is received from the field instrument (e.g. 4-20 mA).

I/O LOC. Identifies the 1/0 location of where the instrument is wired into the Modicon. The four
numbers refer to the drop, rack, slot, and channel.

INPUT REG. # Identifies the Modicon register number used for field I/0.

XFR REG. # Identifies the Modicon register number used for communication between the PLC and
GENESIS.

GENESIS Identifies the location of the tag within the GENESIS strategy. The four numbers refer to the

GROUP device block number, the group within the device block, the connection point within the
group, and if the tag is part of a packed block, the channel number within the packed block.

SCAN TIME Lists the GENESIS scan rates. Each DACS tag will update only as fast as its scan rate.

RANGE: Identifies the instrument range used by the DACS (e.g. 80/ 140)

LOW / HIGH -

- ENG. UNITS Identifies the engineering units associated with the range, alarm, and abort values (e.g. °F)

ALARM: Lists the low range and high range alarm setpoints within GENESIS.

LOW / HIGH .

ABORT Lists the low and/or high abort setpoints. If these values are encountered, the PLC will

automatically stop the pump.




HNF-SD-WM-SDD-045

Rev. 3
Page 184

1SIT TANNVHO LNdLNO/LNdNI -80Vd

— 197+ - uyud ¥Bo+/v89- _Jossoe | 2eovol oezoow] -~ = — LA WSV TY NIVALS 321 HOH
— lospr | — uyurd v8ov/veo-  [oes0e | yeovo| fzzo0k|  — - . — LN WEVIY NIVYLS V2L HOIH:
- — - wigy S6559/0 |93 0 r9ozn| esizov| - [osviiGh Ja|tel) SOVG - 14 — FIdWYS 40 INIL_£09)
— - — — 56569/0  [sesoe | coozdl leizoy] — [osvierst Jalies), SOvVa - 1#| -
- —~ - — 340/NO__|ossg — - — - i) '51S| -
- - - wdd 005/0 933 08 8'90zH| yetzor| — [OSVILGL 11, SOYa - 1#] =
= €559 St wdd 6856970 [oasoe g90zH| terzop] — losvilsl Jollell §OVQ - /4] - (Wdd 0001-0) NOILYHINGONOO N3DOUGAH £090| __ 2H<09)
- — - — o£069/0  |ossoc | o9oozH| zsizoy| -~ [OSVZLGH L SOVQ - 1#] -
— = - S $869/0 __|2950€ £z0eH| svizoy]  — |osvizyl J3llel), SOvA - 1# -
- — — - 310/NO___[oesg — - - — @AWY 'G1S -
= - — wdd 000L/0 028 21 g10zH| vpizov] — losvizwl 1 SOV - 1 ~
- = - wdd 6666670 |ossoe | sioeH| vbizoy| — 1oSVIZwL 1 SOVG - /#] - NOILVAINIONOD NIDOHAAH 209
= - — = 56569/0 _ [oesoc | zeoeH| owteoy| — |osvigl 1 SOVA - 1] — NOLLMOJ MO V3NV 209|  079v-209)
- — —- - 58669/0 _ Ioesog V2oezH| svieor] — |osvizl] Jojlell SOVQ - 1# - NOLLYOd HOH VERY 200! [HHY-209
= - = - §0+3170 _ |00s9 | 2'120eH| - - GOO0MYZID 1618 — Sivad 40 V3V 205 | _ vBHv-209)!
- — - 228 5£06970  [oes0e voeH| evlzoy] — |osvizwl Jalies) SOVQ - 1 — ANIL NOINTLFY 109 15109
- — — - J0/NO___|oes9 — —~ - - Gidnnw) ;548 - 100 - W31908d INSWNAISNI| _ LSNI109)
— i3y | g1 wdd 6666670 [oesoc | viozd| ovieow| — [oSviTwl — NOILVRINIONOD NISOHOAH 139 2H109
- = - — oecc9/0 _ |ossoe | oiozH| ezvizoy| — - NOLYOd MOT V3RV 109] _ OTelv-199)
— - — - 5866970 loesog | otozH — = NOLINOd HOH VRNV 109|  (HMY-139)
- = - — 60+31/0  [9059 | 9's1OeH|zIwizoy} — - = My3d 40 VIUV 109]  VIHY-109)
- — - — J90/NO 0959 | 01095 - — — £0006314 - W190Yd INSWNAISNI| _ £0006374
= - = - 3340/NO___|oes9 ziv099|  tee - -~ 20005344 - WI1808d INSWNM1SNI| 20008324
- - - — J30/NO___[oss9 Lpoeo]  ossl — - — 1000531 - W3 180%d INFWNYLSN 10005574
- = — wp 005L/0___|oas9 27019 SELEL — TONVHENS JONVY HOIH MOT4 ¥30VEH INSA| " 20006A14
— — — uo bi2bi0 _ [oeszi | 901019 5919l 1133 MO JSNVHXI WAVAWNVIAS]  €00053.1d)
0oL/ oov | 619 s2v WS | eee/+/000L- 2959 17919 SeyEl 126313 TFONVY HOIH MO ¥3aYSH INIA[ 20005314
00L/00v| 629 szv wo SI2LI0 ___Joeso §1D19D) 19191 1-163-13 JONVY MOTMOTS ¥3AV3H INSA] 10006314
- — — wiyy 5856970 |oesoc | 940zH SV LGl - 31dWYS 3O INLL ML T
— 0008 ) wdd 5£559/0  [oosoe | v40zH OSYLLSL — NOILVHLINIONOD EHN ¥llJ OEHN-13
- — - — 00LXG£659/0 99508 | e7/0eH SV LGL — V3V Y3d EHN 1L VEHN-1d
- = — wdd G8569/0 ___[oesos | zDeH oSV IVl Jales) SOV - J# - NOILVLNZONOD OZN HlLd 002ZN-L3
— - — - 56559/0 _ [08508 - OSVLLEL JoleIl SOVG - [# - VY vad OZN HiLd
- -~ - — 440/NO___ o889 - Gidmni) 618] — SHN-L - W31808d INIWNYLSNI
- — - = 9ece9/0_ [oasoe | ouoeH| esizop| — [OSVILGl] o) | SOVA - I# — [METERDE]
= - — - JH0/NO_ |ossog | or1ozo| ieoz| seoool| sz Z-SWO - &4 1-8L-ASW1071SS WD £0) HOLWMS MOT3 MO H1Ld
= -~ — ] 0L/0 0959 - | __zeDi9] ozozov| zsoooe|  vsL9] Z-SWD - £ 1-21-ASWLO"LId MOT4 SVO TIIWYS WIS
- — - — 440/NO__ |oeszy | zvioeo| _sgoe| zowor|  zoty 1-SWD - 2# — WaVTY 13A3TMNV.L Ot
- - — - 330/NO - — —~ sLI00L]  ovLSL salll SOVA - 1# - 840183 01 1Nd1N0|
- = - = 330/ NO — - = 2| _svewl Seliel] SOV - L AS101S3 JO1S AONIONIWS L-SOVa)
- — - — 340/NO__ o952 60D oz — — VAW0D01d 1518| = (@3HDLOV) 108V SNOUYIINNWAOD
- - — - 330/NO___[oes0s | 11029 920001 Z-SWS - £ 1-BL-ASHIOAG] (MOT/dWIL OVIH) 2% ¥30V3H 'HX3 F16N0YL "8YD
- = - — J40/NO 93508 Z-SWD - e V-BI-ASTL0-AS | (MOTVIW3L-0VIHYL SWHS vol ¥3SKI T18N0YL ‘8Y0
- —~ — SIoA S/0 005 21 OUIRD b O/l - v V-LOLAS-WaY| VINWYOWNY 31VINOIVD OF 438N
— - — Jupiw 0001/10°0 _[0982L QIemos — NOWYIQYH YWWYO LNH
- -~ — - J30/NO__[osszl C - YNV INSWONLSNIINGY |
— oY — | uionw 430/NO o952l — NOILYIGYY VWY LT LWH]
oy — — | ueyw J40/NO___|oss 2l — NOLLYIGVH VWY HOIH LWH
—~ — - = 2H0/NQ __ [oesg — 0D LHO8Y 01d
NO - — — 340/NO___|oesz — = WY WI1808d dWNd
NO — - — 430 /NO - — — 14H08Y 0005dv| _1808vGY|
THoav | HOIH | MOT | SLINA | HOIH/MOT | SWIL | dNOND |#'93d | #93d | 001 ovL NOILdINOS3a ovL
: WYY ‘ON3 FONVY NYOS | sisanae! ddX | 40dNI on Twnols | woany#on aran ovL sova
1661 ‘| 1990100 110 | ofied WSIX'GYPPS.LoL, 94
oY1 sOvd Ag papos



HNE-SD-WM-SDD-045

Rev. 3

%)
]
Al .
[
&
=¥
SL0 950 5 % 110 298 Z vwooow_ radai YW 02 L-SWO - 2#) —.n.>wz—.o.hz_ ZH 1H /NOW YN LHM|
SLo 950 00 % 0L/0 yiooe]  rvve[  wwrozy| 1euaed v on - v# 1-9-AS1LOLIN 2 IH NOW U%.M dWNd XIW|___ LOVGOMIN|
— - - — 430 /NO LyZyl J311ery SOva - 1# - (SH0A 72+) 1NdLN0 BIDOIL NIVILS 13100IN]  ORILOIN]
- - = - J40/NO - - NOLLVYLNFONOD EHN-OHd HOIH
—- - b % 00L/0 SYLy L000L-IW| ALIQIWNH IALYTIY ¥IAVEH _.Zm>_ L000LIW|
NO — — -~ 340/NO 1627] 5083 1 10 BOLOW JWNd NI FNLSION
— — — — 3107/NO — 20| OLOYN 618 - 010411 - W3180%d INSWNYLSNI
bl - bl - 440/ NO - 3o VLIOMM (G1S| ht VIOMIT - W3190dd INJWNBLSNI
1,014 £E£E270001~ - NiY| SWIINMOQ 618, - JONVY IH 1408V MO INSAMOT] ZWIT3AT
00f §i21/0 = NIV| SWITNMOQ *618)| - ONY O Wi 1408V MOT4 INSA MOT) WITISAT
00F §I2L10 bt - NIV 21d| - ONY 0T WIT 1H08Y MOTL INSAMOT ADEAT
00Y €ES2/000L- - NIv| o1d — SONV IH 1308V MO1d AINIAMOT AIZIEAT
ha+15d ¥89+/ ¥89- - NIV Q7. - WD 108V NIVY.LS 103 dWNd MO WINSdd1
6L~ ¥89+ / ¥8Y" - NIv| SWIINMOQ 1S — WA 108V NIVILS J00 dWNd MO WIISOd1
L S2/0 ol NIVl SWIINMOG *S1S) - W LYY $$3Yd SYO 10D diNNd MO WNdodd1
L SZ2/0 - NIv| od - WIT 138V SS3ud SVO 100 dWNd MO AQd93dT
sl G2y i1GLE 8oLpl YWoz-y LSWD -2#) A10LE-LIT-LSM| D1 HASIY ISATTMNYL IDNVD FHIM JVENI 210417
- ket 4873 LoV YWoz-» L-SWO - 2#| VLOLE-1TT-ESM Vi3SI 13ATT MNVL FONVO IHIM JVENI
- Y88+ /8O- - - LI WHYTY NIVYLS 81 MOT IvsaLy
obS- Y89+ / ¥89- - - W 1808V NIVLS T00 81 MOT WIS38L]|
9bs- ¥89+/ $89- - - WI LHO8Y NIVAILS 10D 81 MO AJ82811
15€- Y89+ / 89 - = W 1MOaY NIVYLS 100 941 MO WNINS2LLY:
is Y89+ / ¥89- - - Wi LYOV NIv¥IS 100 3L MOT AD8ILLT
- Y89+ /89~ - - LN WHYTY NIVYLS D21 MOT| wS08LL1
- Y889+ / 489 - o LUAIT WYY NIVHLS V2L MO Jvsvell
004 £EEL /0001 - - Z 1IN 109V MOT4 INIA HOIH ZAMTIAH
004 G210 haad - L WIT 1808Y MO INIA HOIM. LAITIIAH
002 £E8L 70004 o - Z LINI 1808V MO AINSA HOIH AQZIIAH
004 GL2Li0 - - L WIT 1MO8Y MOT4 INSA HOIH ADLTIAH
Sel G607/ 0 - - LINIT LH09Y dWTL HOIH WRdW3EH
Sel S60P/0 - = LW 1HOGY dN3L HOIH ADIWIRLH:
1 02/G - - 21808 $S34d IN0A HOH| ZWINdaiIH
- y+/9- - - - W1 1Y08Y $S3Md IW0G MNVL HOIH WINdalH
S Y+/9 hand - WIN LH08Y SS3Yd SNOA ANV HOIH| AJdaLH
b 02/5 - - Z 1408V $S3¥d IWOJ HOIH. AOTddIH
- 020L/0 - - AINIT G33dS dWNd YIXIW AOQdSdH|
22 £8€/2¢ - - WIT 1508V W31 O HOLOW HOIH WINLOWdH|
744 £8€/2¢ - - W 1H09Y dW3L 10 HOLOW HOIH AQLOWdH
- 05L/0 - - LIATT IUNSSTHd SWNd HIXIW, _AJdQadH
¥6l ¥89+/ v89- - b Wi 1HO08Y NIVYLS 0D dWNd HOIH) WINSDdH.
y6l ¥89+/ 89~ - = WIT 1H08Y NIVYLS TOO dWNd HOIH AQSOdH
- S60¥ /0 hl had S60y OX 138 WINIH
SL'0 oLio - - 9%08-0 LIWIN LYO8Y ZH HOIM ZWINZHH)
SL0 oL/o - - LINIT 12808V NSOOBAAH HOH WITgHH |
SL0 0L/0 hand - LINIT LH08Y NIDONAAH HOIH AQZHH
S0 oLio - — 39NVO 0£-0 HOJ LINI1 TH HOH AQZZHH
hand 89+ / ¥89- - - LIA WYYTY NIVLS G1 HOIH vsalH
ovS Y89+ /489~ - - WIN LH0AY NIVHLS 100 8V HOH[ _— WIISOsIH
9¥s Y89+ ¥89- - - WIT LH08Y NIVYLS 700 81 HOM AQSOgIH
168 Y89+ / ¥89- = NIV| SWITNMOQ 618 - WIT1H08Y Niv¥iS 100 941 HOH WIS
158 ¥89+/ ¥89- — NIV 91d — WIT.LM08Y NIVHLS 100 OZL HOM|  ADSOLIH
THoav HOIH /MO 901 3dAL 3OHN0S _ EIT NOILAOS3a OVL
ADNVH on AYN9IS HO/ANY # Ofl aiaid oVl sova

661 'L Jeqo0  Ljogebed  SXGHPPSLOLSId.
L1SI7 13INNVHO LNd1NO/LNdNI L-82Vd

9V SOVQ Ag papos



HNF-SD-WM-SDD-045

Rev. 3
Page 186

= — = = J30/N0__Joes s — | = T 10021¥Id - W3180¥d INFWNHISNI

= = - - 430/NO _ [oeso e — 50821 dId - W3180Md INIWNYLSNI

- — = v LIy X 9s019|_zeozov] sozoos| g9Lel - JONVHENS "SS3¥d INOA HNVL D21 USRI
- — -~ G [ 205 Z 88000el___ 9L = 3ONVHSNS FUNSS3Yd INOA YNV 821 LINL __ $0SLI¥Ad
= - = - 440/NO___ [oes g - — - 10vZLid - W3 T908d INSWOMISN]  LOWZIMAd)
- — - - 440/NO__[9s9 80100t zrezyl 1-10°Xd (©GA 0) 3DUN VHIWYD 40 $S01| __ 1000LOXd|
= - - — 440/NO__ oesg 20100 1LeTHL 01IBLL SOVQ - L 1-10°ASd (0QA #2) NO ¥3MOd Vui3wvol  10010AMd
- NO e J40/NO_ oss i - — o7d - WYV 033dS dWNd | WavVIvdSd
- = - - J40/NO  [oest 1LL00L| SLETHL Jaye1] SOVA - 4# — VNSIS N NI JWNd[  NNaiNIdid
- NO — - 330/NO___[oss 1 1eozo|  epoz}  — - od - WYY LNISYND MOLOW dWAd | WYYIYOWd
= - - = 6866970 09508 009LH| coosoy] — 91d — 001 X NOISH3A 07d 001X07d
- - - - 440/NO  [vess | zrzozol  wwoz ozz] ~— 21d - 135 H3WIL SOQH)LVM O1d| amdd
— sauen - wdr 0Z0L/0 oas | 9'1102H|_zzezop| - - QUEMI0S — LIWI WYY 033dS dWndl vadsotd
SOUEA - — wds 020170 E siozH|_tzzeoy| — ~ QeMIos - 07d WOYd 1ININ 033dS dWnd | WIISdOTd
— SOUEA = sdury S22/0 0as | 8z102H; zezzoy| - = aJemyos — IOTVA WHVTY INTNNNO HOLOW diNd]  TWOWdDld
soueA — - sdury’ 52210 des | £z10eH] 1ezzop]  — - aremyog| - W LH8V LNSYNNO YOLOW dWNd IH| _ 8¥OWdOTd
- SoUEN = 154 SS00vZ/0 |95t ¢110zH| eizzor| — = 21BMYOS —- W WHVTY SS3¥d SOUVHOSId dWnd|  1vdad0ld
SalEA - - 1sd SS00pZ/0 _|des ) v'110zH]_ozzzor| — - 21eMy0s = W 108V $S34d IOUVHOSIG dWNd IH] _ 8vdddotd
- = — - J30/NO___[oesz y129zo|  9toz opg]  ~ 21d - WI1808d 074 010 D1d -1 M0DTd|
NO - - — 440/NO__ [oesg = = - = - Qlemyos - . F¥NIY3 SNOLLYOINAWWOD 91d|  VANODDd
- = - - 340/NO__[oasy 112029 - Nia|  8vN3ad 81S — 07d WO¥d 318YN3 dWNE QIHOLV) N3E0d
- 8l 11~ 6isd 06+/0L" Qo5 9 12919 o9te|l __ wwoet| dwndtexin- 1 OLizid "SS3Hd dv1 2 'ZON dANd XIW LLLONAId
— 81 V- Bisd 06+ /0L~ 005 9 1917 wwozp] dund Joxiu- 1] TR "SSTd dVL t "ZON dWNd XIN 0LLON1Id
- = - - 440/NO _ |oesoe r2v9) - ebia Z-SWO -eff| _ L6L°ASINLO-THS ) INSSIV 'OUG UV /AN YLd|  61ASWLId
- — = eisd 0e/0 EEXT LrLgl  vwoey ZSND -e# 1-91LASWLO"Ld TUNSSTYd TIIWYS UILH]  SLASWLID
— - = eisd 0E/0 oos 9 SyVol  vwozy) Z-SWO - ¥ L-E1-ASWLO"LId] 3UNSSIYd F1dNYS €99]  elASWLId
= - - eisd 08/0 oos 9 9919 Z-SNO - &4 1-0L-ASWLO-1id JUNSSTUd ITIWYS 200 OLASWAIA
- i eisd 0870 . [0059 9G19) 2-SWD - e 1-L0-ASWLO-L1d 3UNSSTYd TTIWYS 1-0D] _L0ASWIIG
- - — eisd 0870 095 9 S99l Z-SWO - €4 L-ASWLO-LId 3UNSS3Ud LIINIONINDAYS|  #OASWIIG
o1 Sl 68 [ vi19- o2s g 89VIL ng 117 - 8% 9-1-101-dd D11 ¥3SIY 3UNSSTAd IWOA MNYL 10021 ¥Id
01~ S 61 (2] 0z+/6 casZ VLY 1-SND - 2# 1-£-ASNLO-1Od IUNSSTAd INOT MNVL LIW| $0gz1yld]
- [ 1o Bisd 05L/0 o259 £91z]  wwozp| dundjoxin- bl ¥0£-3d| 3UNSSIud dWNd UIXIN L0VZL2Id|
— - = 6isd 000E/0 [o0s ZL Z9Ly]  OGAG) 1-SWS - 2# 1-10-Ld A1ddNS NIOOHLIN 2000201d
= - - [ 08/0 oas zL 520008 voLy]  DoAs) 1-SWO - i 1id TUNSSTUd 398N TONI VH3WYD) 1000L0ld
- = - wwyy SE669/0 23521 — losvris 0S| sl SOva - /4] - JWIL 31dWYS EHN OLOHd| __ JWIL-OHd

- 000} - wdd 80+3L/0 995 21 = - ®)3] gS(X)-OHd ‘618! - NOLLYHINFONOO SHN HOVLS!

— - — |vaxwidd] ~ cegseso_ Joeszy — _osvrieL 1IOSV| seiies) SOVQ - /] — SSW NOLLYINIONOD EHN OLOHd
-~ - - wdd G£660/0  |ossel — losvivst ~ 6571 NOILVINIDNOD EHN OLOHd| _ 8S1-OHd
= - - - 440/NO |09 9 - — - SHN-OHJ - W31804d ANSWNHISNI|  LSNI-OHd
— 0 66 y+/9° 095 ¢ 80¢00¢, - TV UISNIE 100211 100214 dd!
- — - 052/0 2359 £9000€ 1-Z1-ASWLO"LIGd JUNSSINd I €-0D] _ZLASWIAd
— - - 051/0 005 9 zooeH| oeizoy| -~ — -~ INN3SVE SSIAd IOBYHOSIA dWNd| __ 3Svadad
= NO - — J40/NO__ Joes) zeogo] osoz] - - -~ WYY FUNSSTYd IDUVHOSIA dWNd|  WevIvdad
Qdg)d | — Tsewep | Bisd 05L/0 as 9 1oozH| ezizor| — - - INITASYE SONIW S3¥d SLMIOA dWd|_ 10vZ1H0d
= - - - d40/NO__ loesg 112099 gisl - - — OASHLIN - WITH0Md INFWNILSNI|_ 90ASHLZN
- - - - 440/NO 9959 62099 ois| — - - DASCLIN - WI180Yd INFWMMISNI|  90ASCIZN
= - - — 340/NO __ [o9sg 82099 sis| - — — 10821¥IN - WI180Md INSWANLISNI|_ LOBLLYZNI
- - - - 430/NO__ |oss g 012999 s~ - - L0VS0XIN - WI1E0Ud INTWNALISNH___ 10YG0UZN
SL0 950 | 1000 % 0LIO oes z cv0I1o| ceozov| coooe[ egiel  wwozw Z-SIND - £ J9-ASMIOUN - ZSWHSY¥AH INIAZH %O0L0l  SOASHLIN
SL'0 950 00 % 0170 oos z zy019| veozov| 1000 LyLel  wwoe] 2SO - e 1-9-AS{LO°8N] 1 SWHS V91 ¥3SI 2H %010 GOASTLIN|
- - - % 0170 oas9 1'8019] soozoy| cozooe] s'9'bol] DA AsL \ng 1/Z - 84| S3-UN “$53Ud "ONOD NIOOHGAH OVIH|  LONOHLIN

THOEY | HOIH | MOT | SLINN | HOIH/MOT | BWIL | dNowd |[#'93y [ #9034 [ 201 _ 3dAL 30UN0S ovL i NOILARIOS3A - OvL
WYY ‘ONa - FONVY NY2s | sisaNgo| ¥dX | indNi on WNOIS | wo/anv#on ata ovL sova

1661 ‘1 12900100 1o ¢ sbed SIX'GYPPSLOL, Bl

1SI7 TINNVHO LNdLNO/LNdNI 1-S0Vd ovL Sova Aa peiios



HNFE-SD-WM-SDD-045

4802 - 841 MISR JWIL INV.L

1SI7T TANNVHO 1Nd1NO/LNdNI 1-80Vd

SEL 0El 1004 do ovL /0L 998 9 L 2JZH] 1L6L20Y o yizy L-SWS - 2# ¥1-841-AS-LOL-3L| Z218LEYIL|
Sel oel 1002 do O0PL /0L 09S 9 S'e0zZH| 461207 el Yezy L-SWD - 2#| £1-871-A8-101-31| W96L - 921 HASTY dWIL MNVE LIGLLNIL]
SEL [+ 43 1004 do oFi /0L 295 9 4 rivy 1-SWO - 2#| 21-821-AS-LOL-3L WZLL 821 ¥ISIY dWIL MNVL 0184111
Sel oeL 1002 do Ob1/0L 238 9 £2127] 1-SWO - Z#| 0L-821-AS-104-3F W81 - 871 BIASIH dWTL NV 60921414
sel OEL 1002 do OFL /0L 298 9 £CT L-SWO -Z#| vB0-84L-AS-10L-3) w21 =821 YASIH dW3L MNVL] 8084111
58t oct | Joor 2 ovL/ol _ [ovs9 [aR] \"SWO -2#] _ 80-8/1-AS-104-3L .2V} - 821 uIS JWALINVA] ZoBzidiL
gey 1143 100L 2o obL /0L 098 9 2LV L-SWO -Z#| V70-8/1-AS-101-31L <001 - 821 JISR JWIL HNVL, 90821311
Sel o€} L00L do ObL /0L 298 9 ¢ . LSO - Z#| 90-8L1-AS 1011 WL =811 MISK dWIL HNVL S08218IL
gel ogl 1073 Fo ovLI0L 23S § LY L-SNO - 2#| $0-821-AS-101-31| +ZS - 841 HISR dW3.L ANVL! $08L1381L
SEL 0€Y 1070 2o o¥L/OL 298 9 [ XA L-SWO - Z#| YO-8LL-AS-101-IA | «82 - 941 IS dWTL HNVL! £092181L
el el L1004 E ovLi0L 23S 9 LEZY L-SWO -2#] ve0-821-AS-101-31 «Ob -871 HISRY JNIL HNYVL] 208214t
SEL 1193 100 do ovi /0L 288 g VLY L-SWO - Z# 10-941-AS-1OL-31| A7 =941 IS dWIL MNVL 10821 Y1 |
S22 06l 1'2e Jo £8€/2¢ 935 9 9612 dwing JoxIW - 14, £0€-3). Z dW3L 10 HOLOW dWNd XIW 20vzidlL
1744 08l | 344 do £88/2¢ 995 9 IvLe dwind JoxIW - L#| 20e-31 1% dW31 110 YO.LOW dWNd HIXIW LOVZLYIL
- - - do 02L/05 935 9 5916 wulged v O/l - v# [3AWY
- - - o 0sL/2e . [9989 4619 Z-SWD -¢# L-8L-ASWL0-31| JW3L ¥IIVM ONITOOD Hild BLASWOLL)
- - - o orL/08 985 08 BSLEL ng 122 - 8% - 92# /1 QIS 8 108 MNV.L| 922189}
- - - do ObL/08 098 0 BV LEL - Sz# 971 3AIS 2 108 MNVL $Z20.1881|
- - - do OFL /08 998 08 goLel - ye# O1) 20IS 8 108 MNVL| 4201881
- f— - do 0F1 /08 998 OF gS' el - £2# O/1 30iS 8 108 MNVL| £201881]
- - o Fo ObL /08 23S 08 Yiel — 2Z# 9/1 3AIS 108 INVL 2201881
- e - do okl /08 298 0F LoLel bt LZ# O/L 3018 2 LOS MNVL| 1201881
- - - 2o ovL /08 298 0P LG LEH - 0Z# 971 3Q1S 8 108 MNVL 0z24891]
- - - EN oyL/08 335 0F LYLEL — 61# 0/1 3AIS? LOH INVL 6101881
- - - Jo obL /08 988 0¢ o9LeL - 81# 071 301S 2 108 MNVL 8101841
- - f do oL /08 095 08 951'El - L1# O/L FAIS 8 108 MNVL]| 2101881
- b~ o Jo obL/08 935 OF ovIEL - 9L# O/E 3AIS 2 108 WNV.L| 9101881
- - hand Jdo ovL/08 995 08 SoLel o St# /) QIS 8 108 MNVL| §10.4891
= - - o 0¥l /08 298 08 gelel - Fh# O/L 30IS 2 108 MNV.L| y101881
- - - do 0F1/08 23S 08 SYLEL - £t 371 3qIS 8 LO8 YNY.L| £101881 |
- - - o Obl/08 298 08 yoLel - Zi# 071 3AIS LOF MNV.L 2104881
fd - - do obL/08 298 08 yarel - Li# 974 3018 %2 108 MNVL 1101881
f - - 3 oFL/08 298 0F Yy Lel - 01# 071 301 8 108 MNVL| 0LO1S81 ]
o f— - E ovL/08 238 0F £oLel; o 6# 0/1 30IS B LOF HNVL| 6001581
hand - - o oyL/08 238 0F £GLeL. - 8#0/1 30IS 2 1O NNVL| 8001881
- - - Jo 0¥L/08 295 0¢ erier - L4#0/L 3QIS 8 108 MNVL| 2001581 |
f - do ovL/08 935 08 Z91EY - 9it 971 3AIS 2 108 MNV1 | 9001881
il - do obL/08 935 OE ZGLel f— S# /) 3AIS 2 108 WNV.L| $00.88.L)
= - - o Oy /08 998 0% el - it 071 30IS % 108 INVL ¥001881
o - o do orlL /08 935 0 LVILEL - £# D71 3AIS 7 LO8 MNVL £001881
- - - o obL/08 39S 08 vGLelL o Z#0/1 301S 8 1O ANV 200.884|
- - - 2o ovL /08 298 0F hand 1 LeL - L# 071 3QIS ® LOG MNVL]
- - - - 430/NO 235 0F 8€000) oL 2SO - &# 1-Z-ASWLO-ISV] {6 69) MO WYYV 1VIH FOVYE F1JNVS|
- - ~ - 330/NO__[pese cz|__evewl —
NGO h— - - 440/ NO 935 2 0Z| L4 X441 - YAWNOISLS|-
- - - - 340/NO__[oss g = = TI00INd 618 —
- - e SUOA 01/0 23S0€ 85000€ 2919 TSWO - €8 -
- ~ - SUOA 0170 50508 £9020v]_150008] 1919 Z-SWD - ¢4 -
- - vl wyy GEGG9/0 23S 08 BE1Z0¥, o o8VITYL Ja|e)l SOV - J#| -
—~ - -~ — 56569/0  [0ss0€ 8el20y]  — | OSviAThL 1 SOVQ - 44 - (HS13-2 WO=LYNV.I=0) IVIS SO Ivis-ou|
- haed - - GEGGO/0 035 0F L8120 - ISV LZTYL Jalesl SOVA - L# -
"IN0aY | HOH | MO1 | SLNN | HOIH/MOT | awlL #07 | #9039 | 001 3UN0S oV NOILJIH0$3a
WYYV “ON3 IONVH NVYIS AdIX LNdN1 ol HO/ANY # Ol a3 oYL
2661 '} 1990100 140 ¥ obed WSIX'GHPPS 0L, Bl

OV1 $oVd Ag papios



v KR
<t .0
L
Qe

[a} <
2 B

= ~ - — 3o ovL/oe _ Josso LYYy OOAS) V-SNS - 28 10004-L1] TUNLVY3IW) NIGYIH INIA] 1000LLL]

W bl e - SHOA 0EL/0 038 21 yoibl DANGO| X hand FOVLIOA HITVYL L-SOVa AL

n_u ~ - — do Ziz/2e__ Jossop sviv]__og ool x = 8510V INON dW3L M TVl 643)]

[77) - - - E kAT A RA 338 0 Yoyl 20 AOL-0] X haad 9 MOV INOXS dNZL 3 IVRIL| 81l

i - - — 3o Z12/28-_ Jossop vy Lvi]_0dAoko] ¢ — S 3OV INOYS JWIL M3 VL £19]

W - - - 2o pAY A R4 035 0 £GLyL 20 AOL-0f ¥ haad € MOV INOHA dNTL H3TIVHL| EeI2=11

— — — 3o zlz 2 |ossog eviw| oanoLo] ¥ — L OV INOYS JWTL H3TIveil] SIL

H - - - E™ 2Lz12e- 998 08 2G5 VhL D0 AOLO] - ) 8 MOVY HYIM dWIL HITIVIL A RCA

- - - Jo Ziz/ee- 935 0F kA4 %11 20 AQL-0| - - 9 MOV VY JWIL WITIVAL £11]

- o - EN 212128 988 08 bSLhL DG A0LO| X o Y HOVH WY dWIL HIFTIVIL FARZIR

— - - 3o Zizize-__ [ossop LGVvL]__0aA0ko) X — 6 Y0V Hv3Y JWL WAL YT

- - f do kAT A RA% 935 08 SvivlL D0 A0L-0) & - ANTIGWY dWSL HF VAL OLLdL

— — - do 21z/zs-_ fossop Ly vy 0aAoLo] J — 20V HY3Y dWAL BRI YT

- - - sdury 00L/0 238 21 SOLby D0 AG-0| hand O 3SVHd INJHUND HITVYL 1-SOVa je] 214

- - hand sduty 00V/0 288 ZL PN N4 DA AGO] ¥ - 8 ISVHJ INIHUNO MITIVHL 1-80Va LvaiL

- o - sdwy 00L/0 038 2L %1% 4] ola o] I - Y 3SYH INIHAND ¥ITVHL 1-SOva vival

- - o do 0Z1 /06 2359 yore YW 0z-p| I8UIqRD ¥ O - b| L-8VO-110A-LY| JW31 1INIGVD "1SNI LLOA SVOLAAIL

— - — 2o 05L/28 __ [09s9 g519]  vwozt] 2SO - ¢4 162 ASWIOEL - JW3LONIANNG U SWO|  SZASWAIL

- - - o 051 /2€ 23S 9 oy YW 02-%| 2SO - ¢4 LGL-ASWL0-31! dW3L SV 3TdWVYS ML GLASWLIL

- - - do oL /0L 098 Z1 82y M 3dAL L-SNO - Z#| had «GZb - 311 HISIH JWIL MNVL 2ZOLLMIL]

— — - 3o ovL/oL ___[osszt 9%y M3dAL -SWO - 2 = .20V - OZL W3SIH dWIL NVL] 12018

- el el do OvL /0L 23S 21 6T AIJAL 1SN - 2| - 4268 =041 ¥ISIY WAL MNVL 0ZOLLYIL

- - - o ovL/0L 238 2L Lyey A3dAL LSO - Z#| hand «P98 - OZ1 HIASIY JWTL MNVL| 6LOLLAIL

hnd hd - do ovL/0L 95 21 992Y M 3AdAL L-SWO - Zi! - W OVE - OLL HISIY dWI 1L HNVL SLOLIYLL]

- - bl 2o OvL/OL 935 21 96Ty M 3dAL L-SWS - 24! = «91€ - D41 HISIY JNIL SNV 23021411

fd - - S ovL /0L [93s 21 9vey A 3dAL L-SWD - 2#] i « 267 DL HASIY WL ANV.LI 91021411

- o - do 0bY /02 208 21 S92 A 3dAL] L-SWO - 2# - wb¥Z - 041 MIASKI dWIL ANV.L| SLOALYLL|

hand haad - do obL /0L 998 21 SGTY A 3JAL| LSO - 2%/ - L ZE8C = 0Ll IS dW3L MNV.L| Y13L1H1L

e - - S oFL /0L 935 21 SV A AL - LSO - Z#| = 022 = L) YASR JWIL HNY.LI SLOLLHIL

_- - - do Okl /0L 298 2| Yoz A 3dAL L-SWO - Z#] - «80Z - O/1 HISIH dWIL %NV LOLLYIL

- - - do obL/0L 238 ZL yszy| M 3dAL L-SNO - Zif| - w961 - O21 MISTH dWILE MNVL| LLOLLYIL|

hoad - ot do ovL/0L 298 2L M AXAL M 3dAL L-SWO - Z#) - wZll = Q41 IS dNTL MNVL OLOZEYIL

hd el - do O¥L /0L 039S g1 £92Y A FdAL LSO - 28 - w8 - 041 HISIH JWAL MNVL] 60021 YL

- - - o oyl /0L 038 21 £6Th A3dAL 1-SNO - Zit| - x¥ZL -0Z1 HIASIY JWILINVL| - $0DLLAIL

- - - do OvL/0L 23S ZL £ved AIdAL L-SWD - Z#| - wThL - 021 WASIY JWIL MNVL 20020410

- - - Jo obL/0L 998 2L FA XA A 3dAL L-SWE - Z# - w00} ~OZ1 HASIY dWIL ANVL] S00LLYEL|

- il - o oL /0L 388 21 r4:x44 A 3dAL| LSO - 2| - 292 =041 YISIH JWILHMNVL| - GODLL¥IL

ol fnd - 2o ovL/0L 238 21 2¥OZH| Z9120b - vy A 3dAL L-SWD - 2# - « 26 ~0/1 ¥ASIY JWIL ANVL| F0OLL¥IL

- oy - EN obL/0L 988 21 VyOZH| 19120 - 19Ty A 3dAL) L-SWO - 2# - w82 =021 ¥ASK dW3L MNV.L] £0DLLHIL|

- - had 2o ObL/0L 935 g1 8EICH| 091C0Y| - 1SeY, A AL LSWD - 28 - - w91 = OLL YIS JWIL NV 2022111 |

- - - do OFL/0L 298 2| 2'€JZH| 65120%| - Ly Zh M 3dAL LSO - Z#| - WY - Q21 HISTH dWIL UNV.L 1004LMIL

el ogL L0'0L o obL /0L 235 9 LYIOZH|  Lbzzop) - gLy A 3dAL L-SWO - Zit| ¥2-81-AS-10L-3L «ZOF - 841 ¥ISIM dWTL MNV.L pa4zARS[IN

SEL QgL L00L o OFL /0L 035 9 8'¢10ZH| 0v¥zeoy| - LLTY M AdAL] L-SWO -2#| YEZ-921-AS-10L-3L «26€ - 9L1 YIS JWTL MNYL 1282LH11L]

Sel OFL 10°0L do ObL /0L 035 9 L'€10ZH| €€2207) - ey A3dAL 1-SIND - Zi| TT-BLV-AS-10L-TL W98 -971 YIASIH WAL MNVL 02gLLMIL

L oct | 1002 do ovL/oL __[oes9 | ocLoeH| seeeor] — L2V M3dAL \'SWO-z#|  Lz-8/1-AS-10L3s .OvE_- 821 43S JWILINVL] 61871k

seb Otl 1002 do oL /0L 235 9 S'€10ZH| 2£220%] - 912y A 3dAL L-SND - Z# 02-8L1-A8-10L3L 918 -871 HASIH dWIL MNVL 81941411

6L ocl | 1o0s 3o ovL/0s__ [oeso | yelogH| oczeor] — 9eTY] M 3dAl -SWO -2#| 61-820-AS-10L-3L 267 - 9L YIS JNILSINYL] 2181

sel Ol 1004 2o ovL/0L 938 9 £EI1OTH| S8T20Y| - 9Ly A SdAL] L-SWS - 2# 81-8L1-AS-101-3 4| .89Z - 971 HISIH dWIL ANVL 9182L41L

SeL oel | Lo0L 3o ovi/oL__ [oes9 | zelogH| bezaoy| — STy M3dAY L-SWO-z#|  11-8/LAS-LOL3L LP¥Z -84 YIS JWILMINVL]  giaze

Sel 44 L0'0L do ovL /0L 935 § L'ELOZH| €6220% = SeTh A IdAL LSO - Z#| 91-8L1-AS-10L-3L W2€Z - 811 HISIH dJWTL MNVL L4%:-TAR:IIN

[ 0cL | 1o0L do ovi /0L ___[o9s9 9L02H| cetzor| — LV M3dAL VSWo -z#|  c1-asi-Asiolal 022 - 8.1 YIS JWILINVE[ — siaziui]

THOSV | HOH | MOT | SLINN | HOIH/MOT | 3WIL | dNOYS |#93d | #93d | 007 3dAL 30uN0S VL NOILdINOS3a ovL
WY ‘ON3 FoNvd- | Nvos | sisanas| ¥ax | Lodw on IWNOIS | MOMNY#0n am ovL sova

1661 ‘I 19900 110 G abed «SIX'GYPPSLOL, 9)ld

A
1811 TANNVHO 1ndLNO/LNdNI 1-SOVa ovL $ova g porios




Rev. 3

HNF-SD-WM-SDD-045

- (z+) (3] 340/NO 998 | 861001 JBlell SOVA - 44 - (PoyoIeT) WY DIYA IH 1-81 IONVO M¥IS
Gy | — - 440/NO 0359 661001 - 1508V D3y 1H 181 35Nvo uIs[ _ataidnim]
— G2y | (52) J30/NO__[9959 112001 = (poyoielun) WY D3 M 2-04) BONVO MIS|  NZOLLdHM|
— Gz | Gz) J40/NO__ Joest 11200 — (powoleT) W1V DAY 1H ¢-0ZL 390VO ¥1S| 12024 3Hm]
wee) | — - J30/NO__ [oesg Z1700L - 1508Y DM 1H 2021 390vo dis| ezosinm|
- [ ) J40/NO__ |oes9 S6100L - (PoLpIRIbn) WYYV D344 HH 1-0ZL 39NV H1S
- (6z+) (G2} 440/NO 093 | S6100L = (Payolen) WYY DY H L-0LL 3ONVD WIS
e/ - - I 340/NO 0359 961001 - 1¥08Y DY IH L-04L IDNYO ¥IG
= — — - 340/NO__ [oesy eiz)  — =
- — - — %0510 = — - — - Z-101-GSA QvOT INFOY3d HOLOW JWNJ BIXIN
— —- ~ wds 002170 — — - — — 1-LOL-GSA J0YLINOD 033dS HOLOW NOLVION| _0zizezyh|
— — — wdr 00ZL/0 __ |dest vz1oeH| sezzov] — — 1-0L-GSA Q33dS BOLOW TYNOILYLOY
= = - sdury 0210 E eTiOeH| szz2ob| — — L-10L-GSA INSY¥ND ¥OLOW TYNOLLVLOY|
- - — 21 9971 — — - - — 1-104-GSA 034 35V110A YOLOW NOLVIOH
= - — ___lovsion 09b/0 EX Z210tH|_ozzzor| — — 1-101-0SA SOVATON HOLOW TYNOILYIOY| __0802€2HA
- — — — %001 /0 - - — — — 1-101-GSA Qv01 INSON3d YOLOW NOIVIOH
- - - wdi 002110 = — — - - Z-101-GSA TOY¥INOD 033dS JWNd BIXIW
sowepn | — -~ wdi 020L/0 (0951 V2LozH| szzzor] — - Z-10L-GSA G33dS dWnd 0502€23A|
SaueA - — sdury 52210 ERX STioeH|_ezzzoy] — — 2-101-GSA LINTHINO YOLOW JWNd | 0v0ZezdA
- - - 2H 99/1 = — — - - 2-L0L-aSA| 034 IOVLION HOLOW dWNd FIXIN|
— — — |ovsioa 09v /0 505 | 92102H| 0g2zoy| — — Z-10L-GSA| JOVLIOA MOLOW diNNd HIXIW
— — — 2 ziZize-  |sesoc | 221019 £9100€] — . SYNIVY3SNIL 8N 118d0
- - ~ - FERYT I EE) 1029 011001 — 0N ¥3MOJ OV SdN 11d8dn)
— — — - J40/NO __|oesg 21929 — IYNSOTO WL H3AO SdN 110Sdn
- — — — J30/NO o059 £1029 JallRL SOvA - 74 - 3OVAI0A MO SdNl 1AISdA|
- - - = 330/N0___[oesg 51029 S1IEd) SOV - 14 = WY TIvd LNdINO SdN Ly4Sdn
— = - - J40/NO  [oes9 ¥10z9] __020z] GOLOO0L 3alle1] SOV - 2# - WYYV SSVdAS NO W3LSAS Sdn LABSdN
— — — — J30/NO__ |oes9 - - - - 2281141 'GIS - 2Z8,111- W31808d INSWNXISNI|  228/INZ1
- — - — 440/NO o959 — - — - VZBLLMILS1S - 1282 V11 Wa190Yd INSWMISNI| 1282152y
- - - - J40/NO 9959 — — — — — 028LL¥1L- WI1808d INFWOXLSNI| 02871471
— — — - 440/NO __ Josse - — = = - 618L131)- WATA0Nd INJWNALSNI|  6tas1uzy]
— — — — J30/NG__|38se = - - — - 81821311~ W31B0Yd INFWNHISNI
- — — = 340/NO__[0os 9 = = - - = 218215971
- - - - 340 /NO 035 9 e — — — = 91821471
= = = — 340/NO__[oes 9 — — — — = S184101L- W3180Nd INIWNDISNI|  slaziuzi]
- — = J40/NO__[oes9 — - - — - YISLINZL
= — = — 330/NO___[oe5 9 = = = = = £19,132)
— = - - 430/NQ__ [o9s9 - — = — — W3T80Nd INIWNSISNI[ zvariuzl]
- = — — J30/NO _ |oas9 — - - — - 11 921¥11- WI80Yd INIWNMISNI
=~ = = — H0/NO__ [pes 0 = = — — = 0182141 WI180Hd INFNOJLSNI| 0tz vzl
= = — - 340/NO__Jossg - — — = ~ 6091 31L- WI180M INTWNHLSNI
= - - = 340/NO o059 — — — - - S08LLY1L- WIT80Hd INSWNYISNI
— = - - J40/NO |59 — - — — — 20821511 WNE0¥d INSWNYISNI
— = — — J30/NO __|oss o ~ - - — - 00821311- WIT808d LNIWNHISNI
- = - - 340/NO__ [oes9 — = — = — S08L1¥1L- WI 1908 INSNOMLSNI| 50821471
= = = — J30/NO __ [oesg - — — — -
- - - - 330/NO 9959 — — =
— — = — J40/NO __ |oesg - - - - -
— = - - 340/NO__ - [095 9 — — = — — 108LL¥1L- WITBONd INSWAXLSNI
- — = = 3H0/NO___[oes o 97099 P = - - Z0VZLYIL - WI1E0Yd INSWNHISNI
— = - - J40/NO___|0os9 97099 sys| — - — LOVZLYIL - W31H08d INTWNEISNI]|  LOVZINZI]
TMOSV | HOIH | MO | SLINN | HOH/MOT | SWIL | dNo¥o _ %02y |#'030 | 001 SdAL VL NOILd~IOS3q B
WHVIY "ON3 FONVY NvoS | sisanao| wdx | indw on IvnoIs | doranv#on aia oL sova
1661 ‘I 48900 1 Jo g abed JSXGYPPsS oL, 1

LSIT13NNVHD LNd1NO/LNdNI 1-s0vd

9V. SOVd Ag payios



HNF-SD-WM-SDD-045

o O
R
& &
<]
oy
- — - el 430/ NO 095 9 85099 £96| - - ZrL3dWIZ "E_ - Z¥1i3diNIZ - WITE0Md INTWNHISNI Zr13dWzZ
- e - - 440 /NQ 295 9 SL00Z9) S10Z| #0000 ez duing JSXIN - L# 206-87 MOD HOLIMS LIWIT "SOd NN XIN FPIIdNIZ
- hd - - J430/NO 088 9 91°0029 910Z| £0000} £€27 dwind Jaxi - 1#| 10587, MO HOLIMS LIWIT "SOd dWAd XIW £PLIdNIZ
L (874 6 6isd S2i0 285 9 9'0019] 900Z0%{ £1000€| 1'g'Le £05-3d 3BNSSIY SYO NWATOD dWNd HIXIW Zrl3dIZ
- - = so2160p GESG9/0 298 9 £002ZH| LeLzob]  L8Z00E| 344 $05-L1Z 4289 ¥3A0INI NOILISOd HOLOW ZLEIdWIZ]
— d - - 307/ NO 085 9 §'6099 085 - - - SOVE LU - WI180Ud INTWNHISNI EOVEIHZM]
f— - - - 4490/ NO 095 9 25099 298| - - -
et - ot — 440/ NO 098 9 £6099 865 - h—t —
- - - = 340/ NO 305 9 #6099 655 - - -
- - - - 440 /NC. 085 9 96999 19G| - - -
- - - h— 340/NQ 395 9 16099 66| - - -
- o - - 440 /NO 098 9 S1'¥089 55| ol - - £OVZLYIM - WNI1908d INIWNYLSNI
- e - - 340/ NO 09 9 01'$089)| 6¥S| - - - Z0VZLHIM - W3TA0Nd LNIWNHLISNI|
o hand - - 440 /NO 095 9 P09 £66| - — - LOVZLHIM - W3T808d ANIWNMISNI LOVZLHZM|
- 00€+/ 008~ 238 9 S6Q1D| £2020¢| 86200¢ OQ 0L -1+ o FAONVHENS 0£S TAT ') HISKI IONVO NIVYLS| LOVELYAM
- 00E+ / 008~ 998 9 LOLOLO] 180z0¥| 162008 O AOL i+ hd FONVHENS .S'G9Y AT LY ‘D21 HISIY NO NS
— 00€+ 700~ 035 9 £8019| 12020¥] Z0E00€ DT AOL -+ = JONVUSNS +# NYLS NWNI0D 1HdS dWNd FOVZLEAM
o £L¥'2LI0 298 0¢ £11019]  16020p] €L100€ D0 A0L0 - G33dS ONIM NOLLY.LS H3H1YIM| AdSMSM|
- 09E/0 038 2L 9'01019D] 98020F] Z8LOOE! DA NSO - NOLLOIHIQ GNW "NOILYLS HIHLVYIM, MIGMSM|
- ZV2128 298 08 $21010]. +olzor] 89100€| 0a 010 - dW3L NOILYLS HIHIVIM L-SOVa 1.1SM|
- 1E'6L/9LL 098 21 L01019| 18020 £8100¢€]| 00 AS-0] - ‘SS3Yd JIHLIINONYE "SM L-SOVA 1dSM|
- 00L/0 0838 Z1 SOLOLD| S80Z0%| 18100E 20 AGD - ALIGINNH "LS Y3HLYIM L-SOVAa LHSM|
9vS -+ $88+/ 489 295 9 96019} 81020%| 662008 2AA0L /+ £ a1-LOLAS-3M L0ES TAT ‘gl SONVO NIVYLS E0VELHA
S I+ P89+ / ¥89- 398 9 $'8019| 69020¥] £0£00¢| QA AQL -1+ Z-91-L0LAS-3M| 40€6 AT 'l 3DNVO NIVYLS)|
OFG /+ Y89+/ ¥89- 085 9 §6019| 2:0Z0v| 86200€| DA N0 1+ 1-81-LOLAS-3M| W0£S AT LY 81 ¥3SIN 3IDNVD NIVHLS|
168 4+ $89+/ ¥89- 2989 ¥6019| 920Z0¢| 96Z00€| DA A0L 4+ - «§'S9F 13A31 1V 041 IONVO NIVMLS)
LSE I+ ¥89+/ ¥89- 085 9 VOLOLD| L80ZOY| L6ZOOE| DT AOL -1+ — LG'GO¥ TIAT LY 32 1d IONVO NIVHLS)
PEL 4+ ¥89+/ ¥89- 098 g £'8019] 12020F| ZOE00E DA AOL -7+ YOr-IM| # NIVALS NWN1OD 180ddNS dWNd FOVZLHIM|
¥61 -1+ #89+ 1 ¥89- 295 g 26019] ¥2020¢| ¥6Z00€ D0 AOL -f+ £0-IM| £# NIVH1S NWQ10O 180d4dNS &SDE_ EOVZLHIM|
¥8L -+ $89+ /89~ 298 9 8'6019] 08020k L0S00E OA N0 -+ ZOU-IM| Z# NIv¥LS NWN109D 180ddNS n=23m_ Z0VZIAIM|
6L I+ Y89+ 7 ¥89- 09s 9 16019| £2020F] £6200€ DA A0} 1+ LOP-3M| L# NIVHLS NWNTOD LMO0ddNS &EDA__ LOVZLYIM|
- _ 440 /NO 098 9 10029 200Z| 00Z00L! - (payolelun) WHVIY DI [H £-8L IONVYO YLS| NS LIHM|
- 340/NO 085 | 92029 8£02| 00Z00L: - {payoie) WAV D3N IH £-8L IONVO YIS
Uy ) 340/ NO 298 9 ¥1°0029 #10Z| 912004 — 1408V 0344 14 £-81 IONVO YIS
- 340 /NO 985 9 21°0029) 2102| ¥1200) hind (pauoiEiun) WYY O3 H Z2-8) 3DNVD HIS)
haa J40/NO 298 ) 62229 L¥0Z| ¢12001 — {poumie) WY D3 H 2-81 39NVO ¥LS)
{1y +) 340/NO 098 9 £1°0029 £102| S12001 hind 1408V 0334 1H Z2-81 39NV LS|
- 440 /NQ 2959 S'0029! S00Z| 861001 — {payolelun) WNHVTY DI 1H 1-8) 3ONVO HLS|
lyoay HOIH/ MO FNIL | dNOYD | #°93d | #'93Yy AdAL . oYL NOILdROS3a ovL
FONW NVOS | SISINID| ddX ANdNI TYNDIS HO/ANY # Ofl al3id OVL Sova

1661 ‘| 1990R0
1SIT TANNVHO LNd1NO/LNdNI L1-SOVQd

110 / obed

«SIX'GPPPS L0, 9lid

VI $0VQ Ag papios



10
15
20
25
30
35
40

HNE-SD-WM-SDD-045
Rev. 3
Page 191

Appendix F: ASCII/BASIC Listings

REM

REM Filename: GC3.BAS

REM ]

REM Version: 2.0

REM

REM Purpose: GC3, GC2 and FTIR Data Collection

REM Reads gas data and places it in registers for PLC access.

45 REM port 0 for terminal communication

50
55
60
65-
66
67

REM port 1 for data from the gc3 computer

REM

REM Modifications:

REM V1.3 - GC2 H2 split into ms byte and 1s byte
REM v2.0 - Comments added

70 REM
75 REM

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
- 370
380
390
400

REM V2.1 - GC2 removed, PHOTO NH3 added.

PORTO

REM SND(8) is. read by the PLC. Indicates that data is available.
REM : .
SND(8)=0

7=-1

PRINT "GC-3 Data Collection”

PORT1

REM Clear reg(30). This register is set by the PLC when data
REM. has been captured.

REM

REG(30)=0

REM

REM Look for start of transmission (STX - ASCIT 2)

DO

Q=GET

REM Strip off any parity bits.

REM-

IF Q127 THEN Q=Q-128

UNTIL Q=2

REM

REM STX found. Input 17 data values and place in registers 0-16.
FOR 1=0 TO 13 ' )
PORT1

INPUT X

REG(I)=X

PORTO

PRINT REG(D)

NEXT I

REM Data is in registers. Notify PLC by setting SND(8) to 1.
REM - :
SND(8)=1
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410 REM Wait until PLC gets data, then exit. PLC will automatically
420 REM Re-run program.

430 REM

440 TF(REG(30)=0)THEN 440

450 SND(8)=0

460 END



75

80

85

90

95

100
105
110
115
120
125
130
135
140
145
150
155
160
165
bit
170
175
180
185
190
195
280
285
290
295
300
305
310
315
320
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REM

REM  Filename: RGA5.BAS
REM  Author: Jeff Martin
REM  Version: 1.0

REM
REM  Purpose:

RGA-5 Data Collection

REM Extract Data from RGA-5 ASCII stream and send it to

REM the PLC.
REM
REM  Notes: Port 0 is for terminal communication,
REM Port 1 receives the RGA-5 data stream. ,
REM
REM The following ASCII formats are used by the program
REM RMSG1: S0,D3

REM RMSG2: S1,A1
REM RMSG3: S2 )
REM RMSG4: $2,D2,D2
REM RMSG5: S4,F6.1

REM RMSG6: $6,D1,04,D4

REM ‘RMSG7: $9,D3

REM RMSG8: S10

REM RMSG9: S10,F6.1

REM RMSG10:512,01,04,D4

REM RMSG11:515,D3

REM RMSG12:S16

REM

REM These ASCII formats need to be loaded into the ASCII

REM section of the ASCII/Basic module.

REM In addition, the ASCII/Basic module must be set for no

REM delimeter (DL# 0) and for a prefix string of "=" (PR# 3Dh).
REM XON/XOFF should be enabled (XI# 1). The communications
REM parameters are 1200 baud, 8 bits, no parity, 1 stop
REM

REM The program should be loaded into RAM:2 of the Basic module.
REM

REM Modifications:

REM

REM

ONERR 6000

PORTO

REM SND(8) is sent when data has been collected. PLC uses this

REM to determine when to grab data.

REM :

SND(8)=0

REM "Z" is a constant used in Subroutine at 1ine 1390

REM :

325 PRINT "RGA-5 Data Collection”
330 REM Search ASCII stream for the word "Run”
335 REM Reg(30) is set to 1 by the PLC when it has read the data

340

REM

345 REG(30)=0
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350 portl
355 DO
360 Q=GET

365 UNTIL Q=ASC("R") .

370 REM Keep reading characters until an "R" is found.

375 REM

380 GOSUB 1390

385 REM Subroutine 1390 will return the next character in Q

390 IF Q<>ASC("u")THEN 355 :

395 GOSUB 1390

400 IF Q<>ASC("n")THEN 355

405 PORTO

410 PRINT "Message detected”

415 PORT1

420 REM Read data by issuing rmsg's to the ASCII processor

425 REM

430 FOR I =1 T0 12

435  RMSG(I)

455 NEXT 1

460 REM

465 REM Put data to be sent to PLC into registers 50-60.

470 REM Some data is just copied over, others are converted.

475 REM

480 REM Copy run number

485 REM .

490 reg(50) = reg(0)

495 REM

500 REM

505 REM We are expecting stream to be "Tank", "Calibrate” or "Flush”.

510 REM Check the first character, set status to 0 for tank, 1 for calibrate
515 REM 2 for flush and 3 for unknown.

520 REM

525 reg(51)=3
530 if reg(l)
5356 if reg(l)
540 if reg(1)
545 REM -
550 REM

555 REM Store time as hhmm.

560 REM

565 reg(52)=reg(2)*100+reg(3

570 REM .

575 REM

580 REM Scale concentration to a 16 bit register

585 REM ’ B

590 reg(53) = int((reg(4)*1000.0 + reg(5)/10.0) * (65535.0/9999.9))
595 REM

600 REM Break the area down so that it fits into. two registers.
605 REM To re-constitute: H2A Area = reg(54)%32000 + reg(55)

610 REM

615 A = (reg(6)*3126.0) + (reg(7)*0.3125) + (reg(8)/32000.0)

620 reg(b4) = int(A)

625 reg(55) = int((A-int(A))*¥32000.0+0.5)

asc("t") .0R. reg(l)
asc("¢") .OR. reg(l)
asc("f") .0R. reg(l)

asc("T") then reg(51)=0
asc("C") then reg(51)=1
asc("F") then reg(51)=2

wonon
o ou



630
635
640
645
650
655
660
665
670
675
680

685

690
695
700
705
710
- 715
720
725
730
735
740
745
750
755
760
765
770
775
780
785
790
795
800
805
810

- 815

820
825
830
835
840
845
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REM !
REM
REM Copy HZ2A Retention time
REM
reg(56) = reg(9)
REM
REM
REM H2B Concentration scaled to a 16 bit register
REM ’
reg(57) = int{(reg(10)¥1000.0 + reg(11)/10.0) * (65535.0/9999.9))
REM
REM H2B Area
REM
A = (reg(12)*3125.0) + (reg(13)*0.3125) + (reg(14)/32000 0)
reg(58) = int(A)
reg(59) = int((A-int(A))*32000.0+0.5)
REM
REM H2B Retention Time
reg(60) = reg(15)
REM
REM Print data to terminal
port0
print .
print "Run = ", reg(50)
print "Status = ", reg(bl)
print "Time = ", reg(52)
print
print "H2A Concentration = ", (reg(53)/65535.0)*9999 .9
print "HZA Area = . ", reg(54)*32000. 0+reg(55)
print "H2A retention time = ", reg(56)
print
print "H2B Concentration = ", (reg(57)/65535.0)%9999.9
print "H2B Area = ", reg(58)*32000.0+reg(59)
print "H2B retention time = ", reg(60)
print
REM Data is in the registers. Set- SND(8) to notify PLC.
REM .
SND(8)=1
REM Wait until PLC grabs data (it will set REG(30) to 1), then

REM exit. PLC will automatically re-run the program.
REM

IF(REG(30)=0)THEN 835

SND(8)=0

END

1350 REM

1360 REM Subroutine for reading characters. If no character is available,
1370 REM GET returns a -1. This subroutine strips off these -1's until a
1380 REM character is available.

1390 DO : Q=GET : UNTIL Q<>Z

1400 RETURN

6000 port0
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6005 print “Error ",ERRNO," Detected
© 6010 END
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Appendix G: PLC 1/O Status Registers

The Modicon /O health status alarms GENESIS when a module is no longer in
good health. In Section 8.3.5, the facility for GENESIS determining the health of the I/O
modules in the system was discussed. This included the conditions for good health, the STAT
blocks used in the ladder logic to define the module health registers that are transmitted to
GENESIS, and the PDIN blocks in the GENESIS strategy that receive them.

The following is a complete list of the PLC registers and their corresponding
GENESIS strategy variable names. .

Table G-1. 1/0 Health Status Implementation Table

Drop -Rack  Slot S;t;;i‘fk ggsﬁf PDIN Nare Output
2 1 40317 40108 H3C0
4 DO13
5 DO12
. 6 DO11
2 2 40318 40109 H3C1 .
3 DO14
4 DO13
4 1 40327 40110 . H3C2
4 DO13
5 DO12
6 DO11
7 DO10
4 2 40328 40115 H3C3
3 DO14
4 DO13
5 DO12
6 DO11
7 D010
6 1 40337 40111 H3C3
4 DO13
5 DOI2
6 DO11
7 DO10
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Drop Rack  Slot Sg:;s‘:i‘fk E:“ISS‘U‘;‘: PDIN Name Output
8 1 40347 40112 “H4CO
4 DO13
5 DO12
6 DO11
7 DO10
8 2 40348 40113 H4C1
3 DO4 -
4 DOI13
5 DO12
9 1 40352 40114 H4C2
4 DO13
5 DO12
6 DO11
7 DO10
13 1 40372 40120 H6CO
4 DO13
5 Dpo12
6 DO11
7 DO10
8 DOY
14 1 40377 40116 H5C0
4 DO13
5 DO12
6 DO11
14 2 40378 40117 H5C1
3 ) DO14
4 DO13
5 DO12
6 DO11
7 DO10
15 1 40382 40118 H5C2
4 DO13
5 DO12
6 DOI1l
7 DO10
16 1 40387 40119 H5C3
4 DO13
5 DO12
6 poi1l
7 DO10
8 DQ9
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Appendix H: Network Configuration Settings
Station Name: STATIONS | STATION6 | STATION7 | STATIONS STATION9
Function: Runtime Local Local Runtime DOS File
Master RSS RSS " Master Server
GEN-NET S/N: GN-001950 | GN-001948 GN-001949 - -
GENESIS Key S/N: IGEN-6-C 1494| RSS465 [GEN-6-RT 752|GEN-6-C 1479 ---
Memory Buffer Address D980 D980 D980 " D980 D980
1/O Port Address: 2E0 2E0 2E0 2E0 2E0
1RQ: 5 5 5 -5 5
Data Check Mode: CRC-16 CRC-16 CRC-16 CRC-16 CRC-16
Network Address: 5 6 7 8 9
ARCNET Hub Port #1-5 #1-6 #1-7 - #1-4
Node Fail Time: 20 T 20 20 20 20
Watchdog Message Rate: 8 8 8 8 8
Performance Monitor Rate: .4 4 4 4 4
Network Scan Time: 1 1 1 1 1
Message Retry Count: 3 3 3 3 -
Transmit Timeout: 8 8 8 8 8
Primary ACK setting: 80 80 80 80 80
Net Alarm Squelch After 0 - - 0 —-
Startup:
Net Alarm Squelch During 10 - - 10 -
Startup:
Net Alarm Buffer size: 4096 --- -- 512 -
Transmit Buffer Full Level: 80 == -— 10 -
RX Buffers: 32,32,16,16,32 - - 8,8,4.4,8 -
Rename Duplicates on file Yes - - Yes Yes
transfer:
Alarm Broadcasts: ENABLE - - DISABLE -—
Network Point Database Size: 300 300
RSS Master Identification: MANUAL MANUAL - -
RSS Auto Reconfiguration: - ENABLED | ‘ENABLED - e
RSS Master Node Name - STATION5 | STATIONS == -
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Station Name: STATION10 | STATION11 | STATION13 | STATION15 | STATION17
Function: Local Remote Remote Remote Remote
. RSS RSS RSS RSS RSS

GEN-NET S/N: GN-002933 GN-003430 GN-003288 GN-001942 GN-003227
GENESIS Key S/N: GEN-6-RT 702{ RSS 773 RSS 524 RSS 523 RSS 822
Memory Buffer Address CC00 CCo0 CC00 .. CCO0 CcCoo
1/0 Port Address: " 300 300 : 300 2E0° 2E0
IRQ: . 5 5 5 5 5
Data Check Mode: - CRC-16 CRC-16 CRC-16 CRC-16 CRC-16
Network Address: 19 11 13 15 17
ARCNET Hub Port #2-1 #1-2 #1-8 #1-1 #1-3
Node Fail Time: 20 20 20 20 20

‘|| watchdog Message Rate: 8 8 8 8 8
Performance Monitor Rate: 4 4 4 4 4
Network Scan Time: 4 20 20 20 20
Message Retry Count: 3 3 3 ) 3 3
Transmit Timeout: 8 8 8 8 8
Primary ACK setting: 80 80 80 80 80
Net Alarm Squelch After - - -- --- .-
Startup:
Net Alarm Squelch During --- . -—- - - -
Startup:

|| Net Alarm Buffer size: - - - - ---
Transmit Buffer Full Level: - - - -- -
RX Buffers: - - - - -
Rename Duplicates on file -—- — - - -
transfer: -

Alarm Broadcasts: - - . - -

Network Point Database Size: - - - - —

RSS Master Identification: " [f MANUAL MANUAL MANUAL MANUAL MANUAL

RSS Auto Reconfiguration: DISABLED | DISABLED | DISABLED | DISABLED | DISABLED

RSS Master Node Name STATIONS STATIONS STATIONS STATIONS STATIONS
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Appendix I: Computer Configurations and Software Versions

See Appendix H for a general description of the functions and network setup
parameters (ARCNET VO Port, Memory Address, and IRQ).of the stations in the network.

All stations are running DOS, site standard version. The versions of Tconics software
that are in use are:

GENESIS (GEN-6C and GEN-RT) 3.72
Remote Supervisory System (RSS) 3.72
GEN-NET 3.64

Report & Recipe option (RRCOMBO) 3.62

The following table gives the parameters for the setup of the ARCNET cards and the
Iconics software packages that are on the stations. GEN-NET and RSS serial numbers are
provided as well, for those stations that have that software.

Table H-1. ARCNET Card Parameters and Iconics Software

ARI%\II)ET ‘?}{OC g(i;l" ;;1: ;I\IIERTQ Iconics Software
Port Address :
STATIONS #1-5 2EO0 5 GEN-6C, GEN-NET, R&R
STATION6 #1-6 2E0 5 RSS, R&R
STATION7 #1-7 2E0 5 GEN-6RT, GEN-NET, R&R
. STATIONS N/A 2E0 5 GEN-6C, GEN-NET, R&R
STATIONS #1-4 2E0 5 GEN-NET
STATION10 #2-1 300 - 5 RSS, R&R
STATION11 #1-2 300 5 RSS, R&R
STATION13. #1-8 300 5 RSS, R&R
STATION15 #1-1 2E0 5 RSS, R&R
STATION17 #1-3 2E0 5 RSS, R&R
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The directory organization on the computers is the same for the following directories:

\(Root directory) - AUTOEXEC.BAT and CONFIG.SYS system: boot files
\DOS - MS-DOS system files

\MOUSE - Mouse driver
\NETROOMS3 - Expanded Memory Manager

Where directories differ between stations, the following table shows what those -

directories contain.

Table H-2. Contents of GEN372, TEST and MOTOR Directories for Each Station

Station Name Directory Contents
STATIONS \GEN372 GENESIS system, GEN-NET, :
’ AF5000+/GENESIS driver, Modicon/GENESIS
driver, RRCOMBO option, Help system files
\TEST TEST strategy files, related displays, R&R code,
key macro files, state field files, startup batch files
STATIONG \GEN372 RSS software, AF5000+/GENESIS driver,
Modicon/GENESIS driver, RRCOMBO option,
Help system files
\TEST TEST strategy files, related displays, R&R code,
key macro files, state field files, startup batch files
STATION7 \GEN372 RSS software, GEN-NET, AF5000-+/GENESIS
driver, Modicon/GENESIS driver, RRCOMBO
option, Help system files
\TEST TEST strategy files, related displays, R&R code,
) key macro files, state field files, startup batch files
STATIONS \GEN372 GENESIS system, GEN-NET,
AF5000+/GENESIS driver, Modicon/GENESIS
driver, RRCOMBO option, Help system files
\MOTOR MOTOR strategy files, related displays, R&R
code, key macro files, state field files, startup batch
files
STATIONS \GEN372 GEN-NET
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Station Name Directory Contents

STATION10 \GEN372 RSS software, AF5000+/GENESIS driver,
Modicon/GENESIS driver, RRCOMBO optlon
Help system files

\TEST TEST strategy files, related displays, R&R code,
key macro files, state field files, startup batch files

STATION11 \GEN372 RSS software, AF5000+/GENESIS driver,
Modicon/GENESIS driver, RRCOMBO option,
Help system files

\TEST TEST stratégy files, related displays, R&R code,
. key macro files, state field files, startup batch files

STATION13 - | \GEN372 RSS software, AF5000+/GENESIS driver,
Modicon/GENESIS driver, RRCOMBO option,
Help system files

\TEST TEST strategy files, related displays, R&R code,
key macro files, state field files, startup batch files

STAT_IONlS \GEN372 RSS software, AF5000+/GENESIS driver, .
Modicon/GENESIS driver, RRCOMBO optlon
Help system files

\TEST TEST strategy files, related displays, R&R code,
key macro files, state field files, startup batch files

STATION17 \GEN372 RSS software, AF5000+/GENESIS driver,
‘Modicon/GENESIS driver, RRCOMBO option,
Help system files

\TEST TEST strategy files, related displays, R&R code,
key macro files, state field files, startup batch files
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Appendix J: File Listings

DACS STATION 5 FILE LISTINGS

"ALMCOPY .BAT" on Station 5

copy \test\alarm00.txt \hist\6B6029AL.TXT
copy \test\alarm00.txt \hist2\6B6029AL.TXT

"AUTOEXEC.BAT" on Station 5

@ECHO OFF

PROMPT $p$g

C:\NETROOM\XLOAD.EXE C:\MOUSE\MOUSE
goto %configk

:GEN354
PATH C:\D0S;C:\;C:\GENESIS;C: \NETROOM; C: \EXPERT
goto end

:GEN372

PATH C:\D0S:C:\;C:\GEN372;C: \NETROOM; C: \EXPERT
SHARE

goto end

end

"CONFIG.SYS" on Station 5

[MENU]

menuitem=GEN354,Genesis system version 3.54
menuitem=GEN372,Genesis system version 3.72
menudefault=GEN372[, 0]

[COMMON]

DEVICE=C:\NETROOM\RM386.EXE AUTO X=D900-DDFF
DEVICE=C: \NETROOM\SYSCLOAK.EXE
DEVICE=C:\NETROOM\XLOAD.SYS -0

"BUFFERS=20,0
FILES=55
LASTORIVE=E
FCBS=4,0
STACKS=0,0

B

SHELL=C:\NETROOM\XLOAD . EXE -SDEQL -M57021 -E C:\DOS\COMMAND.COM C:\DOS\ /p
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DEVICE=C: \NETROOM\STACKS .EXE 9,256
[GEN354]

[GEN372]
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“RUNTIME.BAT" on Station 5

FiTename; RUNTINE BAT rev.1  05-25-95 sos/rwt

:Purpose: This batch file creates runtime files
: for TEST and MOTOR Strategies on Station 7.
Format of command:
runtime %1
where %1 is the strategy name to be used runtime

ECHO
CLS
@ECHO OFF

IF "%1"=="test" GOTO TEST
IF "%1"=="TEST" GOTO TEST
IF "%1"=="motor" GOTO MOTOR
IF "%1"=="MOTOR" GOTO MOTOR

REM will run other strategies
C:\GEN372\RUNTIME %1
GOTO END

(TEST

COPY C:\TEST\RUNTEST.DB C:\TEST\TEST.DB > XXX.XXX
COPY C:\TEST\RUNTEST.MDB C:\TESTATEST.MDB > XXX.XXX
COPY C:\TEST\RUNTEST.XDB C:\TESTATEST.XDB > XXX.XXX
COPY C:\TEST\RUNTEST.CI C:\TESTATEST.CI > XXX.XXX
.COPY C:\TEST\RUNTEST.CA C:\TESTATEST.CA > XXX.XXX
COPY C:\TEST\RUNTEST.CFG C:\TEST\TEST.CFG > XXX.XXX
COPY C:\TEST\WELCOME.GRP C:\GEN372\BOOT.GSP
C:\TEST\ALMRENAM

CALL C:\ALMCOPY

DEL ALARM#* *

C:\GEN372\RUNTIME %1

GOTO END

" .MOTOR ,
COPY C:\MOTOR\MAINMENU.GRP C:\GEN372\BOOT . GSP
C:\GEN372\RUNTIME %1

:END
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"RENAME72.BAT" on Station 5

‘Filename: RENAWEVZ.BAT

:Purpose: This batch file deletes OLD72.PRN and renames
: NEW72.PRN to OLD72.PRN to help minimize the
file size build up of NEW72.PRN
Executed manually at DOS prompt when desired.

DEL OLD72.PRN
REN NEW72.PRN OLD72.PRN
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DACS STATION 6 FILE LISTINGS

"AUTOEXEC.BAT" on Station 6

@ECHO OFF

PROMPT $P$G

C:\NETROOM\XLOAD.EXE -SB001 -M23248 C:\EXPERT\MOUSE
goto %configh

:GEN354
PATH C:\DOS;C:\;C:\GENESIS;C:\NETROOM;C: \EXPERT
goto end

:GEN372

PATH C:\D0S;C:\;C:\GEN372;C: \NETROOM; C: \EXPERT
SHARE

goto end

end

CD \TEST
RSS TEST

"CONFIG.SYS™ on Station 6

[MENU)

menuitem=GEN354,Genesis system version 3.54
menuitem=GEN372,Genesis system version 3.72
menudefault=GEN372[,0]

- [COMMON]
DEVICE=C:\NETROOM\RM386.EXE AUTO X=D900-DDFF
] \NETROOM\SYSCLOAK .EXE
DEVICE=C: \NETROOM\XLOAD.SYS -0
BUFFERS=20,0
FILES=55
LASTDRIVE=E
FCBS=4,0
SHELL=C:\NETROOM\XLOAD.EXE -SDEOL -M57021 -E C:\DOS\COMMAND.COM C:\DOS\ /p
STACKS=0,0

[GEN354]

[GEN372].
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"RSS.BAT" on Station 6

;Fﬂename: RSS.BAT rev.2 . 05-25-95 sos/rwt

:Purpose: This batch file creates RSS files for all RSS stations
: Format of command:
rss %1
where %1 is the strategy name (typically TEST)

ECHO
CLS
@ECHO OFF

IF "%1"=="test" GOTO TEST
IF "%1"=="TEST" GOTO TEST
f:\GEN372\RSS %1

GOTO END

(TEST

COPY f:\TEST\RSSTEST.DB f:\TESTATEST.DB > XXX.XXX
COPY f:\TEST\RSSTEST.CI f:\TESTATEST.CI > XXX.XXX
COPY f:\TEST\RSSTEST.XDB f:\TESTATEST.XDB > XXX.XXX
COPY F:\TEST\RSSTEST.CA f:\TESTATEST.CA > XXX.XXX
COPY f:\TEST\RSSTEST.CFG f:\TEST\TEST.CFG > XXX.XXX
COPY f:\TEST\RSSTEST.MDB f:\TESTATEST.MDB > XXX.XXX
COPY WELCOME.GRP f:\GEN372\BOOT.GSP

COPY WELCOME.GRP f:\GEN372\RSSBOOT.GSP

COPY WELCOME.GRP RSSBOOT.GSP

f:\GEN372\RSS %1

:END
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DACS STATION 7 FILE LISTINGS
*AUTOEXEC.BAT" on Station 7

QECHO OFF
PROMPT $p$g
C:\EXPERT\MOUSE
goto Zconfigk

:GEN354
PATH C:\DOS;C:\;C:\RUNTIME ;C:\GENESIS;C: \NETROOM
goto end

:GEN372

REM PATH C:\DOS;C:\;C:\RUN372;C:\GEN372;C: \NETROOM
PATH C:\D0S:C:\;C:\GEN372;C: \NETROOM; C: \EXPERT
SHARE

goto end

end

CD \TEST
RSS TEST

"CONFIG.SYS" on Station 7

[MENU] :
menuitem=GEN354,Genesis system version 3.54
menuitem=GEN372,Geénesis system version 3.72
menudefault=GEN372[, 0]

[COMMONT

DEVICE=C:\NETROOM\RM386.EXE AUTO X=D900-DDFF

\NETROOM\SYSCLOAK .EXE

DEVICE=C:\NETROOM\XLOAD.SYS -0

BUFFERS=20,0

FILES=55

LASTDRIVE=E

FCBS=4,0 .
SHELL=C:\NETROOM\XLOAD.EXE -SDEQ1 -M57021 -E C:\DOS\COMMAND.COM C:\DOS\ /p
STACKS=0,0 )

[GEN354]

[GEN372]
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"RUNTIME.BAT" on Station 7

FiTename: RUNTINE.BAT rev.1  05-25-95 sos/rwt
;Modiﬁ'ed: 04-26-96 sos/rwt to disable runtime capability.

:Purpose: This batch file creates runtime files
: for TEST and MOTOR strategies on Station 7.
Format of command:
runtime %1
where %1 is the strategy name to be used runtime

-ECHO
CLS
@ECHO OFF

1F
IF
1F
IF "%1"=="MOTOR" GOTO MOTOR

REM will run other strategies
C:\GEN372\RUNTIME %1
GOTO END

(TEST

REM COPY C:\TEST\RUNTEST.DB C:\TEST\TEST.DB > XXX.XXX
REM COPY C:\TEST\RUNTEST.MDB C:\TEST\TEST.MDB > XXX.XXX
REM COPY C:\TEST\RUNTEST.XDB C:\TEST\TEST.XDB > XXX.XXX
REM COPY C:\TEST\RUNTEST.CI C:\TEST\TEST.CI > XXX.XXX
REM COPY C:\TEST\RUNTEST.CA C:\TESTATEST.CA > XXX.XXX
REM COPY C:\TEST\RUNTEST.CFG C:\TEST\TEST.CFG > XXX.XXX
REM COPY C:\TEST\WELCOME.GRP C:\GEN372\BOOT.GSP

REM C:\TEST\ALMRENAM

REM CALL C:\ALMCOPY

REM DEL ALARM*.*

REM C:\GEN372\RUNTIME %1

ECHO RUNTIME IS NOT AVAILABLE ON STATION 7

GOTO END

:MOTOR

REM COPY C:\MOTOR\MAINMENU.GRP C:\GEN372\B0OT.GSP
REM C:\GEN372\RUNTIME %1

ECHO RUNTIME IS NOT AVAILABLE ON STATION 7

(END
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"RSS.BAT" on Station 7

;Fi1ename: RSS.BAT rev.2  05-25-95 sos/rwt

:Purpose: This batch file creates RSS files for all RSS stations
: Format of command:
rss %1
where %1 is the strategy name (typically TEST)

ECHO
cLs
GECHO OFF

IF "#1"=="test" GOTO TEST
IF "%1"=="TEST" GOTO TEST
f:\GEN372\RSS %1

GOTO END

TEST

COPY f:\TEST\RSSTEST.DB f:\TESTATEST.DB > XXX.XXX
COPY f:\TEST\RSSTEST.CI f:\TESTATEST.CI > XXX.XXX
COPY f:\TEST\RSSTEST.XDB f:\TEST\TEST.XDB > XXX.XXX
COPY f:\TEST\RSSTEST.CA f:\TEST\TEST.CA > XXX.XXX
COPY f:\TEST\RSSTEST.CFG f:\TESTATEST.CFG > XXX.XXX
COPY f:\TEST\RSSTEST.MDB f:\TEST\TEST.MDB > XXX.XXX
COPY WELCOME.GRP f:\GEN372\BOOT.GSP

COPY WELCOME.GRP f:\GEN372\RSSBOOT.GSP

COPY WELCOME.GRP RSSBOOT.GSP

T:\GEN372\RSS %1

(END
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DACS STATION 8 FILE LISTINGS
"AUTOEXEC.BAT" on Station 8

@ECHO OFF
PROMPT $p3$g
C:\EXPERT\MOUSE
goto %config¥

:GEN354
PATH C:\DOS;C:\;C:\GENESIS;C:\NETROOM |
goto end

:GEN372

PATH C:\DOS;C:\;C:\GEN372;C: \NETROOM
SHARE

goto end

end

"CONFIG.SYS" on Station 8

[MENU]

menuitem=GEN354,Genesis version 3.54
menuitem=GEN372,Genesis version 3.72
menudefault=GEN372[,0]

[COMMON]

DEVICE=C:\NETROOM\RM386.EXE AUTO X=D900-DDFF

DEVICE=C: \NETROOM\SYSCLOAK.EXE

DEVICE=C:\NETROOM\XLOAD.SYS -0

BUFFERS=20,0

FILES=55

LASTORIVE=E

FCBS=4,0

SHELL=C: \NETROOM\XLOAD. EXE -SDEQ1 -M57021 -E C:\DOS\COMMAND.COM C:\DOS\ /p
STACKS=0,0 .

[GEN354]

[GEN372]
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"RUNTIME.BAT" on Station 8

;Filename: RUNTIME .BAT rev.1  05-25-95 sos/rwt

:Purpose: This batch file creates runtime files
: for TEST and MOTOR strategies on Station 7.
Format of command:
" runtime %1
where %1 is the strategy name to be used runtime

ECHO
CLS
@ECHO OFF

IF “%1"=="test" GOTO TEST
“=="TEST" GOTO TEST
"motor® GOTO MOTOR
IF "%1"=="MOTOR" GOTO MOTOR

REM will run other strategies
C:\GEN372\RUNTIME %1
GOTO END

:TEST

COPY C:\TEST\RUNTEST.DB C:\TEST\TEST.DB > XXX.XXX
COPY C:\TEST\RUNTEST.MDB C:\TEST\TEST.MDB > XXX.XXX
COPY C:\TEST\RUNTEST.XDB C:\TEST\TEST.XDB > XXX.XXX
COPY C:\TEST\RUNTEST.CI C:\TESTATEST.CI > XXX.XXX
COPY C:\TEST\RUNTEST.CA C:\TEST\TEST.CA > XXX.XXX
COPY C:\TEST\RUNTEST.CFG C:\TEST\TEST.CFG > XXX.XXX
COPY C:\TEST\WELCOME.GRP C:\GEN372\BOOT.GSP
C:\TEST\ALMRENAM

CALL C:\ALMCOPY

DEL ALARM*.*

C:\GEN372\RUNTIME %1

GOTO END

:MOTOR
COPY C:\MOTOR\MAINMENU.GRP C:\GEN372\B0OT.GSP
C:\GEN372\RUNTIME %1

:END
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DACS STATION 9 FILE LISTINGS
"AUTOEXEC.BAT" on Station 9

C:\DOS\SETVER SCPLUS.EXE 5.00

REM @ECHO OFF

SET OAD_DRIVER=C:\0ADDOS

C:\NETROOM\XLOAD.EXE -C -AB001,27664 -AC156,12496 -ACEOL, 47232 C: \OADDOS\SCPLUS\SCPLUS
INSTALL

SET 0AD_UTILITY=C:\0OADDOS

PROMPT $p$g

goto %configh

:GEN354
PATH C:\DOS;C:\;C:\GENESIS;C:\MOUSE;C:\BAT;
goto finish

:GEN372

PATH C:\DOS;C:\;C:\GEN372;C:\MOUSE;C:\BAT;
SHARE

goto finish

:finish
C:\NETROOM\XLOAD . EXE -SCEQ1 -M23248 -X C:\MOUSE\MOUSE

OREM ==== LANMAN 2.1a === DO NOT MODIFY BETWEEN THESE LINES === LANMAN 2.la ===
PATH C:\DOS;C:\LM\NETPROG; 4PATH%

C:\NETROOM\XLOAD .EXE -C -AB0OO1,4448 -AC156,13488 -AF001,35520 NET START WORKSTATION
NET LOGON DACCS9 DACCS9 /DOMAIN:STANDALONE

net use f: -\\whc324\dpu

@REM ==== [ANMAN 2.1a === DO NOT MODIFY BETWEEN THESE LINES === LANMAN 2.la ===
guest ’

f:

cd \raw\transfer

REM GENESIS:

GENCMDR .
REM GENESIS
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"CONFIG.SYS" on Station 9

[MENU]

menuitem=GEN354,Genesis system version 3.54

menuitem=GEN372,Genesis system version 3.72
menudefault=GEN372(, 0] '

[COMMONT

DEVICE=C:\NETROOM\RM386.EXE AUTO X=C800-CBFF X=D900-DDFF

rem DEVICE=C:\NETROOM\VIDCLOAK.EXE /PMBIOS

rem DEVICE=C:\NETROOM\SYSCLOAK.EXE
DEVICE=C:\NETROOM\XLOAD.SYS -0

REM  DOS=HIGH

BUFFERS=17.0

FILES=55

LASTDRIVE=P

FCBS=4,0

DEVICE=C: \NETROOM\XLOAD.SYS -SC156 -M13728 C:\DOS\SETVER.EXE
DEVICE=C:\OADDOS\DOSCFG.EXE /ML /V

DEVICE=C: \NETROOM\XLOAD. SYS -SFO0L -M51376 C:\OADDOS\DOSOAD.SYS

SHELL=C:\NETROOM\XLOAD .EXE -SCEOL -M57021 -E C:\DOS\COMMAND.COM C:\DOS\ /p
STACKS=0,0

DEVICE=C:\NETROOM\XLOAD.SYS -SF001 -M2832 C:\NETROOM\STACKS.EXE 9.256
device=c:\scsi\aspipc2.sys

[GEN354]

. [GEN372]
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Company Software Version
Helix Netroom3 3.02
Kensington Microware, Ltd. Expert Mouse N/A
Iconics, Inc. GENESIS Control Series 3.72
Iconics, Inc. GEN-NET 3.64
Iconics, Inc. Remote Supervisory Station 3.72
Modicon, Inc Modsoft 2.1
Microsoft Corp. MS-DOS 6.0
Microsoft Corp. Windows 3.1
Nicolet Instrument Corp. FAMOS N/A
Symantec Corp. Norton DiskLock 3.5
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Appendix L: DeCipher Plus and DeTerminal Software
The DeCipher Plus software and DeTerminal software are used with the Datataker 50 data

logger in support of the tank 241SY101 mixer pump removal. Descriptions of the software are
summarized as follows:

DeCipher Plus Program Disk, version 1.1, July 1, 1992

Volume in drive A is DCP11_1
Directory of A:\

READ - ME 12,709 06-30-92 9:37a

README ~ BAT 22 06-26-92  1:01p

INSTALL EXE 104,645 02-26-92 11:34p

DCPO1100 001 448,830 06-30-92 9:5la
4 file(s) 566,206 bytes

160,768 bytes free
“READ.ME” File Listing

DeCipher Plus Release 1.1 - Release Notes

Contents

. How to install version 1.1

. Running the DeCipher Plus demonstration
. Vital hints for getting started

. Known software problems

Known documentation problems

What to do when you have problems

. Revision History

NOYOT W N

1. How to install version 1.1

To install DeCipher Plus :-

- the DeCipher Plus program disk contains the installation
program: -

INSTALL .EXE

- execute this program either by
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drive_name: INSTALL <Enter>
(e.g. >a:INSTALL)

or

drive_name: <Enter>
INSTALL <Enter>
(e.g. >a:)

( >INSTALL)

where drive name should be replaced by the letter denoting the drive
in which the program disk now resides.

- as the INSTALL program executes, it

* creates the DeCipher Plus directory structure

* copies the DeCipher Plus files

* manages any changes to CONFIG.SYS and AUTOEXEC BAT
which may be required (with your permission)

2. Running the DeCipher Plus Demonstration

The \DCP directory oh the instaliation drive contains.the demonstration
program

DEMO. BAT
To run the demonstration, enter the D0S command

cd \DCP<Enter>
DEMO<Enter>

The DeCipher Plus demonstration will execute various application displays
using data previously acquired already installed onto your computer.

3. Vital Hints for Getting Started

* DeCipher Plus requires a very specific directory structure to be set
up on disk in order for it to run. When this directory structure is not
present DeCipher Plus will not run. This directory structure begins
at the root directory level with the \DCP directory. The \DCP
directory must always be at root directory level. By default the
database is found on the drive on which DeCipher Plus is executing,
although the DB command line parameter allows this to be modified.
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* DeCipher Plus file connections can only be made to files with the

*

extension DCP. These files are in a very special format and can only
be generated through the File application of DeCipher Plus. The .DCP
files are very different in format to any data saved in the top window
of the Command application.

IT IS NOT POSSIBLE to comnect, plot or translate any data saved using
Alt-S in the Command application, nor is it possible to connect to any
data saved in the $Session.DAT file.

The correct sequence of actions to save data from a logger into a disk
file, which can then be used by DeCipher Plus is as follows

Connect to the logger .

Select the desired retrieval mode (real time or -logged)

in the data window.

Select the desired channels in the File application

Select DECIPHER format in the File application (indicated by *)
Select a file name for the disk file (e.g. DATA)

Use the Run menu to select and run the File application

As a result the file DATA.DCP will be created in the \DCP\DCP_DATA
directory.

To access this data file, we must now create a connection to the file
as follows

Enter the Connect menu

- Highlight Filedata

Press Alt N to create a new connection

- Select the Datafile type ,

- Tab to the Datafile tile

Ensure that the path is set for \DCPADCP_DATA
Change the filename to DATA

Tab to the top wenu

Press Alt-S to save

Name the connection DATA

As a result a connection definition named DATA will now be listed in
the connection 1ist. Connect to the DATA connection as by pressing
<Enter> or Alt C. The original data from the Togger is now available
for use within DeCipher Plus.

Note that the files created by the File application are for IMPORTing
into the spreadsheets only. They are NOT worksheet files.
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* The inbuilt context sensitive help system is extensive and is available
throughout DeCipher Plus. It may prove useful to browse the help files
before using the product. These files and other useful information can
be accessed through the ? window. Simply highlight the desired subject
and press <kEnter>.

4. Known Software Problems with Version 1.1

* DeCipher Plus does not exit gracefully to DOS if it cannot find a
database structure with which to execute (either by default or as
specified on the command Tine). Reboot the machine to restart DOS.
Investigate why no database (\DCP directory structure) exists where
DeCipher Plus was executed.

*

There are some memory problems associated with running DeCipher Plus
under Windows as a DOS application. If the EMM386 expanded memory
manager is being used with the NOEMS parameter, DeCipher Plus will
crash on initialization. It is not compatible with this expanded memory
arrangement. Run EMM386 without the NOEMS parameter.

*

We have had reports of DeCipher Plus crashes in the plot application
connected to use of the axis changing keys and non-standard graphics
hardware. As yet no problems have been reported with VGA systems but
we have received one report each for Hercules and EGA. It should be
stressed that in general DeCipher Plus does work with these graphics
adaptors. In cases where the axis change facility causes problems, it
should not be used. Check that there are no TSRs loaded which may be
making sophisticated or unusual use of the graphics adaptor.

*

Some problems have been reported when a DeCipher Plus connection is
made to a COM port on which a serial mouse driver is resident. Some
mouse drivers have been found to interfere with DeCipher Plus, which
causes various phenomena such as no communications when running
applications. We have found this to be a problem especially with

Genius Mouse driver
Agiler Mouse driver

The Microsoft mouse driver seems to function cbrrect]y. As a rule don't
install mouse drivers installed on any COM port which you intend to use
to connect to Toggers.

* A small number of problems have been found with the saving of tasks
- File application special date and time format are not saved

(The first three for all file formats except DECIPHER).
Use Date and Time from logger channels.
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- Tasks which include channels which have been deselected in the
Data window will not load correctly. Ensure all deselection is
managed within the individual application windows.

The Lotus default file formats are incorrect for date and time. You
should select .dddd format for time and ddd elapsed format for date
manually. Once in Lotus it is necessary to import these as-numbers and
to convert them to TIME_VALUE and DATE_VALUE with a formula. The
TIME_VALUE converts directly but the DATE_VALUE must be adjusted by
adding 32509 to the imported number (converts to the Lotus date offset

~ from 01\01\1900).

*

*

*

*

*

*

It is possible to receive an alarm or an error message during the
transmission of a response to DeCipher Plus program query. However '
this results in eventual loss of connection after a period displaying
the Waiting window. Try using protocol mode if this is a problem.
Otherwise just reconnect as this is only 1likely to be a problem in
situations where large numbers of alarms or errors are being returned
continuously or frequently.

On entering the File application after a task load, the file destination
may be selected but the filename may not be visible. To display the
filename simply toggle the file destination selection.

‘The Setup window always shows the default graphics printer after restart,

even after another printer has been selected and saved. In fact the
correct printer driver is active, the problem is that it has not been
displayed correctly.

Creation of a connection file with the name NEW_CON prevents creation of
any other connection. The connections may be defined but they cannot be
saved. The NEW_CON.CON should be deleted from \DCP\CON_DB\CCT.
Unfortunately NEW_CON is the default connection name suggested on a new
connection save.

The available data range for a connection which includes an internal
memory card (as displayed in the data window) is not visible. The data
sti1l exists on the card, but DeCipher Plus cannot access its range.
Any applications executed can define any time\date range for retrieved
data as required without problem.

It is possible to select any format for date and time channels-in the
DECIPHER file format. However these have no effect, and will be forced
to integer days and integer seconds due to the requirements for
reconnection. This will be apparent by returning to the File application
window.

The units for date and time channels are inconsistent between different
applications. However this does not affect running of the applications
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in any way.

* Y axis labeling on some plots is not quite correct. On occasion the
Targest Y axis label is not displayed.

* When connecting to a Datataker using an address not directly attached to
the COM port of the computer, the 'Connected to' message is issued once
DeCipher Plus has contacted the network and NOT the logger itself. If
no logger with the specified address exists on the network, the first
communication to that logger will be the first failure. This occurs on
an attempt to agree on the program map with the Waiting window displayed.
A network error is displayed on the Alarm line. At this point use Alt R
to release the connection.

5. Omissions from the Manual in version 1.1

Three sections are missing from the manual.

- 6.3.8 Setup Module

- 6.3.9 Help overview

- A2 System messages

Exiting DeCipher Plus should be section 6.3.10
Synopsis

6.3.8 Setup Module
The setup module allows definition and saving of the contents of the
DCP_CFG.CFG file. A1l overall system parameters can be set here.

It also allows loading and saving of task files. A task file is

a complete copy of all DeCipher Plus menu definitions. Loading a
task file results in DeCipher Plus menus being configured to the
contents of the task file.

Examples are provided in the demonstration.

- DEMO_1.DDT
- DEMO_2.DDT
etc...

6.3.9 Help overview

A11 DeCipher Plus help files (and other useful text files provided
by Data Electronics) can be browsed within the help overview menu.
Simply highlight the desired file and press <Enter>.

The filename is provided on the right hand side of the 1ist to allow
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access to the text files for printing. The files can be found in
\DCP\HELP.

The file KEY _HELP.HLP provides on Tine access to the manual section
6.2 Keyboard Usage.

6. What to do when you have Problems

* Please check both the manual appendix and help files for possible
solutions to the problem.

*

If that fails, fi11 out the problem report sheet as fully as possible.
In particular describe the sequence of DeCipher Plus operations that
highlighted the problem, and details of the Datataker program and
configuration you were using. These are of paramount importance.

*

Fax the information to us as follows
Within Australia (03)-764-8997
Qutside Australia 61-3-764-8997

%

For Telephone support you can contact us as follows
Within Australia (03)-764-8600
Qutside Australia  61-3-764-8600

6. Revision History

24-April-1992 (JPM) Original Version
01-July-1992 (JPM) Upgrade Revision

Enjoy using DeCipher Plus!
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DeTerminal Software, version 2., Science/Electronics Part #71025

Directory of A:\

BLOKSCAN CMD 1,098 09-16-93 2:46p
DEPOLY  EXE 37.254 06-25-93 11:07a
DOWNTIME CMD 2,732 09-16-93 2:46p
" DT CFG 374 03-13-94 11:14p

DT EXE 292,984 03-11-94 3:28p
DT HLP 61,964 03-13-94 11:07p
EXAMPLE CMD 2,283 01-20-94 5:01p
FUELFLOW CMD 1,767 09-16-93 2:46p
LOGSCAN CMD 1,247 09-16-93 2:46p
LSQ DOC . 2,176 04-14-88 2:31p
LSQ EXE 85,585 04-19-88 4:16p
PROGRAM  CMD 1,138 11-09-93 4:24p
READ ME 4,958 03-16-94 12:19p
README ~ BAT 44 02-09-94 12:07a
STEPSCAN CMD 1,355 09-16-93 2:46p
TEMPLATE CMD - 1,218 11-09-93 4:23p
UNLD_100 CMD 1,050 03-16-94 11:55a
UNLD_200 CMD - 1,348 (03-16-94 11:56a
WIND_SET CMD 3,632 09-16-93 2:46p

19 file(s) 504,207 bytes

0 dir(s) 947,200 bytes free

“READ.ME” File Listing

DeTerminal Command Files

Introduction

DeTerminal is a terminal type program which provides an easy to use interface
to the Datataker data loggers from IBM-PC and compatible computers.

DeTerminal is used to create and edit command files, to send commands and
command files to the Datataker, and to view and save data returned by the
Datataker.

This DeTerminal distribution disc contains the following files

DT.EXE - DeTerminal program file
DT.HLP - DeTerminal help file, accessed via 1
DT.CFG - Last used configuration of the DeTerminal system

READ.ME - This information file
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TEMPLAT .CMD

Command Files
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A suggested Tayout for Datataker programs

A template for Datataker programs, based on the
suggested layout. A simple program can be quickly
developed by entering details into the template.

The distribution disc also contains a number of Datataker command files which
provide a guide to using DeTerminal to program the Datataker, and some useful
applications programs, as

BLOKSCAN.CMD

STEPSCAN.CMD

LOGSCAN.CMD

DOWNTIME . CMD

FUELFLOW.CMD
WINDSET.CMD

UNLD_100..CHD

follows

Demonstrates progrémming of the Datataker to scan
input channels for short periods of time, at Tonger
regular intervals of time.

Demonstrates programming of the Datataker to scan
input channels at increasing intervals as the data
logging session proceeds. This technique can be used
to collect data for a parameter which asymptotes
with time, such that data is collected more slowly
as the parameter changes more slowly.

Demonstrates programming of the Datataker to scan
input channels at logarithmic intervals as the data
logging session proceeds. This technique can also be

used to collect data for a parameter which asymptotes
with time.

Demonstrates programming of the Datataker to perform

calculations based on time. Operator buttons are
monitored to indicate reason for machine downtime,
which provide triggers for measuring total elapsed
time for each cause of downtime.

Demonstrates the use of Datataker expressions to
combine data from two related measurements, to
provide corrected results in real time.

Demonstrates use of Datataker expressions to
calculate average wind direction and wind sigma
from a wind direction and wind speed sensor.

Provides assistance-in unloading the DT100 family
of loggers, by stepping the user through the
decisions to be made about data delimiters, time
formats, and filenames. The logger is then set as

. desired and unloaded automatically.



UNLD_200. CMD

Utilities

There are also two utility programs on the distribution disc, for extracting
potynomials from data sets of sensor calibrations. These polynomials can then
be programmed into the Datataker to return data in engineering units from
sensors with simple.analog or digital outputs.-

DEPOLY.EXE

LSQ.EXE

HNF-SD-WM-SDD-045

Note that UNLD_100.CMD is supplied for DT100 users
as DeTerminal's Alt Unload feature is specifically
for supporting DT500's and DT50's.

Provides assistance in unloading the DT200 family
of loggers, by stepping the user through the
decisions to be made about data delimiters, time
and date formats, and filenames. The logger is
then set as desired and unloaded automatically.

Note that UNLD_200.CMD is supplied for DT200 users
as DeTerminal's A1t Unload feature is specifically
for supporting DT500's and DT50's.

Calculates polynomials mathematically from
selected data points from a data set.

Calculates polynomials for data sets using the
least squares method.

Rev. 3
Page 227



DISTRIBUTION SHEET

To
Distribution

From

Page 1 of 1

Date  October 31, 1997

Project Title/Work Order
System Design Description for the SY-101 Hydrogen Mitigation Test Project

SESC / Laboratory Services

EDT No.

ECN No. 643391

Data Acquisition and Control System (DACS-1)  / NE22Y
Text Text Only Attach./ | EDT/ECN
Name MSIN | With All Appendix Only
Attach. Only
W. G. Brown T4-07 X
D. W. Crass Hé6-11 X
J. A. Ellingsworth R2-87 X
A. M. Ermi (5) L6-37 X
G. J. Gauck T4-07 X
J. C. Krogness 16-38 X
L. S. Krogsrud T4-07 X
D. C. Larsen T4-08 X
D. D. Tate 16-37 X
R. W. Truitt L6-37 X
R. R. True T4-07 X
R. P. Tucker T4-08 X
S. O. Smith L6-37 X
DACS Project File L6-37 X
Central Files B1-07 X

A-6000-135 (01/93) WEF067



