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oTS n -

) OTS, }q L 1 (Better Operations)

A Better Emergency Response
A Less Downtime

A Less Rerun of Product

A Less Downgrade of Product
A Less Equipment Damage

A Less Absenteeism

A Less Supervision

A Lower Energy Costs

A Less Production Loss

A Closer Environmental Compliance
A Safer Operations.

| Return of Investment (ROI)

A Saving US$90,000 / Operator
A Board Operators” 20f ® 7' ¢¢ : US$1,800,000
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Pumping System

Heat Exchanger
Natural Draft Fired Heater

Instrumentation

e - - N

Tank System

Distillation (Flash Tank, Unit Operations ) 12
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| Crude Distillation Units (ADU and VDU combined) |
|  Fluidized Catalytic Cracking Unit (FCCU)
| Delayed Coking Unit (DCU)

] Hydrosulfurization Unit (HDS) |

M, oy
|  Compressor Series:
A Reciprocating Compressor
A Centrifugal Compressor
A Steam Turbine
| Reactor Series:
A Batch Reactor
A Multi -Purpose Batch Reactor
A Continuous Stirred Tank Reactor (CSTR)
A Tubular Reactor

A Fixed Bed Reactor

<
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Pump and Tank Series

A Pump and Tank System
A Mix Tank, Blending Tank
A Total Trainer

Pump Series:
A Pumping System
A Centrifugal Pump

Heat Transfer Series:

A Heat Exchanger

A Condenser

A Reboiler

A Air Cooler

A Cooling Tower

A Natural Draft Fired Heater

A Superheated Steam Boiler

Instrumentation Series:
A Process Characteristics
A Basic Control Concepts

A Multi -Element Control



OTS: a

| Standard Process Models

A% 1 /A" 7 Qo K" sq717 . E

~

AYT "~ 97T & gl ' L3, WLot.

AL/ e xmef 4.
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A~ slpn,_ = /Upset/ AwA = WHY, WHAT, WHENL v 4 ;17 &+

]  Custom Process Models

AQg® ° sq Startup/ DT O

As Qadgx/et vV Joawy L3 £ ° gp ca7Al - 4 0o,
A4, Startup” IE 5 % caqT 0" 3BT, 00 U " gt
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1. Simtronics OTS ™~ 24

) @ |— 1 ‘A 4L OTS (Operator Training Simulator)
A 1 OTS, e T-7TE a4 é¢mde
Ae Edn” A L-u AA " s00Q
A tef" i’ afFe,” yp " OEgT . L"AEL
A E "L A & o 4, y € x LL JMCD ®
] A heritage of innovation
A 1992L1S OT e
A Simulaton’ |+, Lé& 471 wfygdn, & N7, RL AT aqr

J  Simtronics{ OTS_ E

A ° @ (Standard Process Model) @

A DSS100: OTSAG

A SPMSeries: 1§~

A CPMSeries:” _ 1 %./ §A , ey’

A PSU100: Operator =# , @ "0
PLAN%
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A b @ (Custom Process Model)
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1. Simtronics OTS ™ 24

] The DSS-100 : a unigue combination of sophistication and ease

Art a. ~ Qof U >

AL cad 1 & o @ (SPM, Standard Process Models)k 0’%.¢ OTSx/ Al + W,
AV _ E 0BIEAY v 17 E-26eomy_. L/ FUeq1 O-.

AUD b &F ,eazfg,fA " # Simulatoriiyo ..

A~ 1o O"EL " 3 Standard Process Models (SPM Series)

A » 7 %, / § ™ Custom Process Models (CPM Series)l e

] Our clients
AE ad oA o/A. L. " imcas/ d _taqT OTS, o

| Meeting the demands of today's training environment
A~ au% At ©ole+ By
A Leigia,d W' KTk, o i
A PSM (Process Safety Management) ¢ O
A" tad " HI X t" " 7 Operator_, L1 = ¢
A DSS100 Dynamic Simulator i€ O'% ﬁS-"- Operator Training/ b 5. N ¢ ¥
A DSS100E 0 DA & o
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1. Simtronics OTS ™~ 24

|  DSS100

A LY+ Wam 26 N1 s gqT | U (o A )
A ¢ ) Setpoints n . , Alarm Acknowledging, = . Tuning
A PSU100E° 6 v n TA g, A vt 11 JQ §A°¢ 1@

] System Advantages

A 1 ¢

A 1o @, 7@K K ,Simulatonyy j ' ,7 Q" =:: ¥,  (Class)
A E 1"/ : Kepr L— 7oA E YE:

A Ggar 1 cavNg A0 L > ~ 0, " LYE

A 5" n* @ Report:
A Score Summary, Score Detail, Trend Comparison, Event Comparison, Notes
A o6 ReportlE 3/ AH Ao#F " =

A Reportle QS 71, ¥/ 60OH (I B = Comments = )
A ¢ ,MS-EXCEL, + v’ = A& (TRMS), A’ = Ad (LMS)

A - J ® Report:
A _LYe ' " IES\ Classt | ® X
A e®Busin 4 Ked 37TQ, Ne AN T 1.

o

S

1 i : IL - _ 0
PLAN{ A 4 | 4 Simulation Y 0~100%T |
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1. Simtronics OTS ™~ 24

] Delivering Cost -Effective Training

A RE -/ AIEAT, P ®' I€E-&#nwn,_,v\/ L Simulation

A 1" aP@Q0c-F0 X o T 0, ~ Ay Operatorn =ty
AniedtOa@®BST OTSE™ 5 4, Startupf / KEO»HIETF §).
Ao, "~ avQ@¢t"
Aceqr " /' >f =¢f+A" Xxo,3t0 (' ¢+ _ £°)

] Promoting Competency Assurance through Performance -based Training

A PSU100 (Performance Scoring Utility) T <& o L 1 J 0% x_ 2+ TA
A 2101, g1, LY «« xolseqr TAd Report
A6 5% -« Skiv b 4 J @& (0~100%), v (( . v,, M v)
A"QOn — >3 R:bEANE, VIOEA, - O R0/ b O A
A N &9\ v : 1 EventLog ®WHEL x 4+ _a 50 U
A 1 e vNFNFrIESTL 4
| 6 T% o Skill 51
A Elapsed Time (' A’ ) A Alarms (. O)
A Standard Operating Procedure ( 1 <# ¥\ ) A Deviation from Design (£~ ¥ \ )
A Safety (O#) A Product Quality (£ 5 )
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2. PSU-100 (Performance Scoring Utilities) = 24

A~o" _ 1Yy ®o agn v v N L
A Documentation f_ 1+ "’ (1ISO9000, APIRR750% O v )
A OSHA 1910.119%_ / § ™ Report £~
A SPMSeried€ 1 <& 9w\ n "R
A SPMc @ N7 4, wy >L"n- B4 (;  Distilation:40 1 4,
A Design Condition with Feed Pump Failure
A Cold start conditions with steam failure
A Intermediate conditions with upstream composition changes
A e s a7 &
A -4 w0 w[/ b wyHlse
A . of Te
A & c £
A oN g O0i/ b Fn
Aoo «@nw$E U
A~ QOn — A" w#$ Reporting
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3. Simtronics SPM =z a (1/2)

| Tank Series

A SPM-100 Tank System

SPM-110 Pump and Tank System Process
SPM-300 Mix Tank

SPM-310 Blending Tank

SPM-610 Total Trainer

> > > >

| Distillation Series

A SPM-500 Flash Tank

A SPM-600 Unit Operations
A SPM-700 Distillation

A SPM-910 Reboiler

J Pump Series

A SPM-200 Pumping System
A SPM-800 Centrifugal Pump

J Compressor Series

A SPM-1300 Reciprocating Compressor
A SPM- 1400 Centrifugal Compressor
A SPM-1410 Steam Turbine

i
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| Heat Transfer Series

> > > > >

SPM-400 Heat Exchanger

SPM-900 Condenser

SPM-1000 Air Cooler

SPM-1010 Cooling Tower

SPM-1200 Natural Draft Fired Heater
SPM- 1500 Superheated Steam Boiler

| Reactor Series

A

A
A
A
A

SPM-2000 Batch Reactor

SPM-2010 Multipurpose Batch Reactor
SPM-2100 Continuous Stirred Tank Reactor
SPM-2200 Tubular Reactor

SPM-2300 Fixed Bed Reactor

| Green Energy Series

A
A
A

SPM-4000 Biomass Fermentation
SPM-4100 Ethanol Distillation
SPM-4200 Ethanol Plant


http://www.simtronics.com/site/spm-400.htm

3. Simtronics SPM =z a (2/2)

| Refinery Series

A SPM-2400 Fluidized Catalytic Cracking Unit
SPM-2500 Atmospheric Distillation Unit
SPM-2600 Vacuum Distillation Unit

SPM-2800 Delayed Coking Unit (DCU)
SPM-2900 Hydrodesulfurization Unit (HDS)

> > > > >

| Power Plant Series

>

SPM-5100 Steam Turbine with Generator
SPM-5200 Gas Turbine with Generator
SPM-5300 Condenser with Cooling Tower
SPM-5400 Boiler Feedwater System (BFW)
SPM-5500 Thermal Power Plant
SPM-5600 Combined Cycle Power Plant

> > > > D>y D>

J Water and Wastewater Series

A SPM-6000 Multi -Stage Flash Evaporator (MSF)
A SPM-6100 Reverse Osmosis Unit (RO)

i
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SPM-2700 Crude Units (ADU & VDU combined)

SPM-5000 Heat Recovery Steam Generator (HRSG)

| Oil and Gas Processing Series

>\

>y >y > > D> > > D> > D> D> D>y D> D

SPM-3000 Gas Oil Separation Process (GOSP)
SPM-3010 Advanced GOSP

SPM-3020 Three Phase Separator

SPM-3030 Gas Dehydration

SPM-3040 Advanced GOSP with Gas Dehydration
SPM-3050 Tank Battery

SPM-3100 Amine Treating Unit (ATU)

SPM-3200 Sulfur Recovery Unit (SRU)
SPM-3300 Sulfur Plant (ATU & SRU combined)
SPM-3400 LNG Plant

SPM-3410 Propane Refrigeration Compressor
SPM-3500 NGL Recovery Unit

SPM-3510 Gas Compression Plant

SPM-3600 LPG Unit

SPM-3700 NGL Plant (NGL Recovery and LPG combined)
SPM-3800 GTL Plant



4.DSS-100 T 25 _ M (Access 8™ )

o - 2

] Accessd” : 8" > bl &1 . WML

A Operator: _ 1Y («& &®: " &)
A Technician: _ 1Y (Operator . % + Instrument Detail Display £ 5 " &%)

A Standard: "E4 " _ 1 Y 'E (Performance Standards wY /n . " ®)
A Instructor: "~ Q (dataws / o9 7 A& s/ Ese "' =)

]  Process A D[ HWYW1I A

] Exercise A : 4 ATl 1A

]  RUN: 4 A A

] TEST: a A

Z Simtronics DSS-100 @127.0.0.1:47963 = simtronics DSS-100

Keyboard Help

Logon

First Name
LastName .
-

-

Run Process Model

User: Joe Teac ..
Process:
Exercise:

Ready

. '
A




5.DSS 100 T2%, M (Process D Exercise A )

] Process( > [ H W1 A ) sl pr 20 EBX

A 5 , SPM-100 Tank System RunProcess Model

User: Joe Teacher

H Ta
| Exercise ‘ ise: 01 Tank Systom

SPM-200 Pumping System
- SPM-201 PL_Jmping System
A 1Design: s00 (normal shutdown 7 "A) SPML301 Mix Tank

SPM-400 Heat Exchanger

i | SPW-401 Heat Exchanger
A 2cCold : Cold Start (Startup 7 A) ' T - | g
A 3=

A” aNT O, Exercise¢ £ 5 2 Simtronics DSS-100

Keyboard  Help
An® Yu " =».
Run Process Model

A C= ¢ ay Fault( # Trouble)* ma A’/ st doeTeachgra
e \% 3 _ Ly L 3t O / dIEwAnD ELEER <P 100 Tank System -
n 4 7 A ™ Exercise: [f .

A7 AeNn 1 e\NEF x_ 4 ",

A h1oraeak2rn G0 £ : SPM-XXXO0 (English units), SPM-XXX1 (Metric units)
A 1Designd 2ColdlE® 6 Process » @ "E/ § A .

............... PLANT ©




6.DSS-100 T2 . W (Run D Test A )

| RUN &2 simtronics DSS-100 =1

keyboard Help

A & 0" MmO TANDN Ol Run Process Model
t o i User: Joe  Teacher.
Process:

J TEST " Exercise:

A RUN B 344+ § AO0Q-.

A & "'n7A RUN _ N — 4

Lo

'.:; Simtronics DSS-100 Session Manager - Reports
File Edit View Help

Generate Report | Baseline: |1 New Dat.
Simulation Runs (218 of 218)
%BStS Only Process |Ewercise |Class [Name
Class: l<a|| classes> zl 1 Oper:
4 Team & Sally J
Process: |< all processes> _:] 1 taft
3 Fam 121 tafo
Exercise: l <all exercises> _'_I 1 Fam 121 tafo
2 Farm 171 [N




7. DSS-100 Tutorials

] DSS 100 Tutorials

A DSS100 Ol L es g1 £ (Flash, Animation,d "E £ [ )

-

A <& 7 AN/ Tutorial d Manual M w " =

Contents

D55-100 Tutorials

Training Manuals. ..

User's Guide : QE]@
About =

DSS-100 Tutorial Contents

Log-on and Tour

Running an Exercise

Basic Simulator Control: Schematic Displays
Intermediate Simulator Control: Group Display
Intermediate Simulator Control: Trend Display

Mastering an Exercise
FAXO V2 ale=Yo BT 10101 F=1 (o] N @X 0] 1({8) WD, i C:\Program Files\Simtronics\dss100\dss100Tutorials\GO1-CO2.swf - Microsoft Internet Explorer

Using the Instructor Log-On Sl mtro n] CS

w s DSS-100-G01 Log-On and Tour
Creating an Exercise

Setting a Standard

Purpose

Learner will log onto the DSS-100, select a model, run a process (Design
and identify screen areas. Exit the

: 3 use ig
Introducing the Session Manag e o aaed log off.

Session Manager: Working wif|

Session Manager: Working wit
Performance Score Utility: Anal

Objectives

Go | Use the logon screen to start the DSS-100.
Go | Identify default screen contents and basic elements of navigation.
Go | Identify critical menu bar and toolbar options, and state their purpose.

Go | Identify process parts and components in schematic view.

Go | Demonstrate log off procedures. 3 .
HOW TO USE <t ag n W . ON*N i
all n Wi olxli




7. DSS-100 Tutorials

] TrdgsSr Fthcd

A DSS100 Qo £ A

. . Program Control: overview of the options
simtronics
Initial Conditions: store or recall an initial
Innovative OTS solutions for the Process Industries condition Prngram Control
Faults: initiate or change an exercise’s fault Initial Conditions
condition Faults

Run Status: select the simulation speed Run Status

Begin with Run Status.

R Help
I e Fretse. Go m the defout value. Go miates 7o Convel
Instructor and Standard ) i Initial Conditions

that the simulator is running and that it is
Faults

. . running at normal speed.
DSS-100 User's Guide _ o LECN et
If Fast is selected, then the simulator is running v Go
: faster than real time. You will notice that the
Fau":sf continued speed of simulation time located in the Tool Bar
is increased.

Version 6.3

Fault There are several Fault Functions. i . i _
Functions And Freeze stops the simulator time. You will see FAST
Their « STEP CHANGE that the simulation time is stopped. Changing or
Associated « STAIRCASE stopping the simulator speed is useful if you are
Parameters * RAMP creating exercises or scenarios or asking

+ SLOPE operators to predict how a change will affect a _

process. FREEZE

What The Each Fault Function is configured using their associated parameters as follows. An

Function Does  example shows the RAMP function.

STEP CHANGE moves immediately to either the HIGH or LOW value.

SQUARE WAVE varies between the HIGH and the LOW value at a frequency of
DELAY time.

STAIRCASE steps either up or down by a value of RISE at an interval of
DELAY time.

STAIRS steps up and down by a value of RISE at an interval of DELAY
time.

RAMP n moves linearly to either the HIGH or LOW value @ over an
interval of DELAY@ time.

SAWTOOTH varies linearly between the HIGH and LOW values over an
interval of DELAY time for each spike.

PLANT O =

on Solutions

Process Contral & Inf,




7. DSS-100 Tutorials

] Training Manual

- —

A & 1" p0@  %d Oo] B
A~ s/ b UEsO
A Exercise” @ 7S

N
A Exercise ® N1 v\

SPM-100 Manual Instructor e simtronics Exe_rase 1: 0bjgctwe: T!"le Design Initial Condition is used as a starting poin
Design training exercises. For the purpose of this manual a normal shutc
Emergency Operations presented.
Time: 10 minutes.
Emergency All emergencies should be handled quickly. The particular steps taken in an
Operation emergency are specific to the problem at hand. As always, your trainees should Procedure: Normal Shutdown
Procedure follow the emergency procedures particular to your process plant, If an emergency
cannot be handled quickly, then an emergency shutdown should be performed.
Exercise 2: Objective: The following is a startup procedure recommended br
Emergency The following is an emergency shutdown procedure recommended by Simtronics. Cold Start may modify this procedure to more closely reflect your particular
Shutdown You may modify this procedure to more closely reflect your particular process plant startu rocedures
Procedure emergency shutdown procedures. The entire shutdown should take approximately pp i
10 minutes,

Time: 30 minutes.

Check Step Procedure Ilill;ll":nm'ss)
v Procedure: Normal Startup
1 PLACE tank 1 feed flow controller FIC-101 00:00:06
CONTROLLER MODE in MANUAL.
2 ADIUST tank 1 feed flow controller FIC-101 00:00:13
OUTPUT to 0.0%. Exercise 3: Fail Objective: Recognize loss of main water supply.
3 ADIUST tank 1 feed flow controller FIC-101 00:00:15 Main Water

Supply Time: 4 minutes.
Cause: Loss of upstream water supply.

Effect: Loss of product flow (FIC-104) and a drop in tank levels
LIC-103).

Solution: Shut down the system and notify maintenance.

Procedure:

@ 1w




7. DSS-100 Tutorials

| Tutorial

-

A ¢ B (074

A Animation d 4 "En L

CQ,‘e-Lj,é/‘ldo’H! £

~

[

@ simtronics Feed

The catalyst falls to the
bottom of the reactor where it
is removed and fed through a
pipe to the Regenerator.

The Regenerator “burns” the
coke off the catalyst under
controlled conditions. Air is
added to the process to ignite
and bum the coke.
“Regenerated” catalyst with
coke removed is returned to
the Reactor through another
pipe connected 10 the riser.

—
PLANT

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

Pressure gauges are installed
on tapped connections on
pipelines, tanks, or other
points where pressure
monitoring is required.

The pressure tap is a
reinforced welded fitting
installed on the pipeline at the
desired location. Depending
on the size of the pipeline, the
pressure sensing line may be
reduced in size one or more
times before the pressure
gauge is installed.




8. «¥ 4 A d (Schematics)

¥ 4A d o

4 ~ - e =
A A N Overviewd 'ES
Z SPM-100 Tank System [Exercise 1 Design] - Simtronics
Fle Tutorial Instructor Help

OoEo0E2E) «|>|

SCHEMATIC PAGE

WATER IN
»
| 4

g
50.0 GPM
FIC—102 -8

50.0 % LVL
Lic—102

i
L———————————'——FK:—l1<>3

WATER QUT

SCHEMATIC PAGE 2 y BARG | 0.06 KSM3D
ADU & T FI-130
VDU [ I
OVERVIEW ; PIC-210 50[3;
L
FI-120 - 95.3
0.18 210 22
) KM3/D
FIC-110
0.76
KM3/D
NAPHTHA

—» v
2.93 Fl-121 SLOP WATER
KM3/D .37 KM3/D OlL

=FIC-100
KEROSENE
1+

Fl-122
.27 KM3/D

i
STRIPPING
FI-123 A - SECTION

.27 KM3/D Froze (352

14 4
360.9 DEG C . it
RESIDUE

7. 94 PLANT

Process Contral & Information Solutions

GAS PRODUCT
>

SCHEMATIC PAGE

ONSHORE DRILLING

ADVANCED GOSP RESERVOIR

PROPERTIES 2/2

OFFSHORE DRILLING

GAS, OIL,
WATER
SEPARATION

WATER

WELL#1 | WELL#2
COMPONENT | YA UE VALUE

WELL %3 WELL #1
VALUE COMPONENT | *yALUE

N2 2.0 2.0

2.0 n-HEXANE

€02 1.0 1.0

1.0 n-HEPTANE

H28 0.25 0.25

METHANE 21.0 21.0

4

5
0.25 n-OCTANE 7.

4

21.0 BENZENE

ETHANE 5. 5.

PROPANE

H20 10.

3 3
n-BUTANE 2. 2.
n-PENTANE 3 3

0
0
0
0
5. HEAVIES 32.3
0
0
0

3
2. TEG 0.
3

SCHEMATIC PAGE 7

CLEANING SOLUTION ‘
» nn
»

0.0 M3/H
FIC-320 -

SSCF FERMENTATION

CELLULASE
FM P-303

> il

SSCF SEED 37.13 M3/H
FM P-312 o FIC-323 -

34. 352M3/H

CORN STEEP 0.973 M3/H
LIQUOR 5 Fic-324 -
»-

AMMONIA

EXHAUST GAS
TO SCRUBBER
»
»

18.3 DEG C
TIE323 ~ -
| i
ETHANOL L cws

258.8 M3/

Heg Ay




8. ot 4 A (d (¥ AO)

] A Exercise—|| u#> y w &M (Procedure)! W

A Shutdown, Startup “ I€E+0Te Y/ b wA .

A Mode n . (MAN. AUTO, CASC)

A Valuen ., (SP,OUT)
A n. n O 1 TREND A 4
A 1Y+ o6 cam?VF A EcoeqT  UHT " H.

Cm oo
TN ]

Flc—1a1

EIXd pLant @ »
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8. «¥ 4+ A d (Detail, Trend)
] ¥ N"Y Al
SP, OUT, Mode (Manual, Auto, Cascade)

Range (Hi/ Lo Scale, Alarm Hi/ Lo, Decimal)

A
A
A PID Tuning Parameter (Ratio, P, I, D, Time Delay)
A

(Control Action, SP Source, PV Source, PV Tracking, SP Tracking)

<
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