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Acronyms

PMWO Production Manager Well Optimization

PMSC Production Manager Surface Controls

AB Action Block
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1 Introduction

1.1 Overview
Sasquatch Plunger Velocity Sensor (“Sasquatch”) is the next state in the evolution of plunger
detection. Sasquatch will measure the surface velocity of the plunger in addition to detection
the plunger arrival.

Production Manager Well Optimization (“PMWOQ”) is an advanced user program for the
designed to maximize production from oil and gas wells. The program is intended for either the
ROC800-Series Remote Operations Controller or the FloBoss™ 107 Flow Manager.

1.2 Purpose

This application note will detail the device setup so PMWO can communicate with Sasquatch.
Additional configuration to retrieve and store the surface velocity in PMWOQO's logging features
will be described in later sections.
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2 Device Setup and Configuration

Connect both terminals on Sasquatch to the controller. The Signal pin on Sasquatch should be
connected to a Digital Input on the controller. Sasquatch’s Signal pin acts as a dry contact so the
input on the controller could require a pullup resistor. Refer to the user manual for the
controller.

The COM1 port must be connected to a RS485 capable port on the controller. Refer to the
Sasquatch User Manual and the appropriate manual for the controller.

2.1 Communication Port Configuration
The default communication port configuration is shown in the figure below.

Comm Port ? X
Carnrm Parts : Tag: |R5485
General l Mndem] RE:= ]
Baud Rate Farity Drata Bits Stop Bits
{300 £ /00 {* Mone {7 f 1
{1200 £ 2400 " Ewen « g 2
{4300 f* 9E00 " Odd
{7192k 284K
Port Owaner
(" B7EE (T 1152K
" ROC/Modbuz Slave Protocol
o todbuz Master
~
~
K.ey On Delay ] Seconds ¢ Madbus Slave Only
ke Off Delay : 1] Seconds
%alid Beceive Chr; 21603
Idle Time : 30 Millizeconds Board Type ; RS-485
Copy | Faste | deate | v 0K | A Cancel | Apply

Figure 1: Communication Port Setup
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2.2 Modbus Setup
The following figures detail the Modbus Configuration

Modbus Configuration

Connrn Part - [fEE EE

General | Scale Values ] b azter Table | Registers | History T able

Byte Order Comm Mode

" Least Significant Byte First = RTU

f* Mozt Significant Byte First " ASCI

Slave Maode -
Ewvent Logging

Exception Status ; |Invalid Message " Enahbled
(+ Dizabled

Figure 2: Modbus Configuration - Byte Order

At least three registers should be configured as Soft Points in PMWO. They are

1. Plunger Velocity Log Surface Velocity Entry 1 (most recent plunger surface velocity)
a. Register (Address) - 822 (821)
b. Size — 16 bit (SHORT)
c. Function Code — 4 (Read Input Register)
2. Plunger Velocity Log Velocity Confidence Code Entry 1 (most recent velocity confidence
code)
a. Register (Address) —942 (941)
b. Size — 16 bit (SHORT)
c. Function Code — 4 (Read Input Register)
3. Units - for reporting plunger velocity
a. Register (Address) -5 (4)
b. Size — Coil (BYTE)
c. Function Code — 5 (Force Single Coil)
d. Value -0 (Imperial), 1 (Metric)

The following figure below shows the configuration for all the above items.
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Modbus Configuration

Comm Port : |2 - RS485

Eeneral] Scale Values l Registers l Hiztory T able l

Logical Paint : |1 -MastThl 1 [R5485) j Tag: |MastTI::I 1
ATU Slave Mazter s Comm it
Address Function Code Register | Reagister 2 Status Szt
9 g Reqisters Text
1 El 4 - Read Input Registers 31 a1 1 a Walid Rezponze
1 B - Farze Single Cail 4 4 1 3 Walid Responze
1 4 - Read Input Regizters 941 941 1 g Y alid Responsze
Figure 3 - Modbus Master Table
General] Scale Walues ] kazter Table Heglsters Higtary Table ]
Table: |1 v| Tag:|RegMapi
Index | Start Register | End Reaister Device Parameter(z] [ndexing Conwversion Cormm Part
1 E821 a21 ESFP 1.5HORT1 Faint ] All Carnm Parts
2 |4 4 ESFFP1,EYTE Paint 1] All Comm Ports
3 |94 94 ESFP 1.5HORTZ Foint ] All Comm Parts

Figure 4 - Modbus Registers
The Modbus Master Mode can be configured with the following timeout and retry settings.

b aster Mode
Start Palling : B

Starting Bequest : 1 Tirneaut ; |1 Seconds
Murber of Requests © |2 Retries: |1

Continuous Palling
{¢ Enabled
(" Dizabled

Request Delay: 1.0 Seconds

Figure 5 - Modbus Master

3 Capturing Surface Velocity on Plunger Arrival
When Sasquatch is continuously powered it will monitor the plunger when it is rising and falling
at the surface. Sasquatch can report a velocity in each case. Sasquatch can also measure plunger
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velocity when the plunger is bouncing at the surface, depending on well conditions. Production
Manager Surface Controls (PMSC) Action Blocks will be used to record the plunger velocity
associated with when it first arrives at the surface.

3.1 PMSC Action Blocks
The Action Blocks (AB) should be configured to record the Modbus registers when both the
following conditions are met:

1. The PMWO program is in the Lifting portion of the Cycle
2. Sasquatch sensor closes the switch

Paint Mumber :
Laogic l
PM SURFACE COMTROLS: ACTION BLOCKS
Block Logic Operation Bypasses Chain
Block Tag: [amwal | Types Currently Active Ter [Undefined |0 inststatus v
r
¥ Enable r Type: |OR - [ Iz End of Chain
Walue #1 r I~ Dl
. - elay
Input PtDef: [DINE13,STATUS . | Presst [0 Elspsed: 0
Input Walue: |0.0 Local Bypass
[ Demand Bypass Latched) (R Chain First Qut 0 Chain Trip Status:
Dperator: ,m Remote Bypasses Ny
=) 5 [v Use Action Block Action .Uulpul
Value #2 ' |Undefined ﬂ 0 |Latched ﬂ Tiip Logic: | True if Block True
b H Instance Trip Status:  [FE1
SetPtDef: |Undefined J 5 [ UssAction Block
SehiR Ve | " [Undefired ] 0 [latched <] Tope: [Noction =l
3 W UseAstion Black
Delay [Undefined | 0 [Latched  +|
Freset: Seconds
£ & DD 5 4 Clasz B Timer Seconds
apsed econds Freset: |300 Elapsed: 0

Besult Clasz C Deadband / Am Delay

DeadBand EU: [0.0 DeadBandEL: 0.0

Block Trip Status [Before Bypass) Preset |5 Elapsed: 0

Block Trip Status [After Bypass]:

Figure 6 - Plunger Arrival Action Block
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Point Mumber ;|25 BT
Logic l
PM SURFACE CONTROLS: ACTION BLOCEKS
Block Logic Dperation Bypasses Chain
Block Tag: [Liing Types Cunently Active Ta {1 - Arival ~| 1 |Block Status |
=
[v Enable r Type: [AND - [~ 1z End of Chain
=
Yalue #1 r Del
- elay
Input Pt Def: 180, 0, 213 J Preset: ’D— Elapzed 0
Input Value: |0.0 Local Bypazs
[ Demand Bypass [Latched) Chain Trip Status:

Operator: [LT [<] - ImEmEa Bl EEees Action Dutput

Iv Use Action Black

1. N o -
Yalue #2 |Undefined ﬂ 0 |Latched j Trip Logic: | True if Chain True -

X ,7 Instance Trip Status:  [FEIEE
SetPtDef 0,00 J 2 v Use Action Block _
SEFVELE | [Undefined | 0 [Latched =] Type: [No Action =l
3 W Use Action Block
Delay |Undefined  »| 0 fLatched ¥
Preset: Seconds
g & DD 5 4 Clazz B Timer Seconds
apsed sconds Preset: 1300 Elapzed: 0
Result Clazz C Deadband / Arm Delay
DeadBand ELI ’007 DeadBand EL: |00
EBlock Trip Status [Before Bypass]: ===l S Elopsel

Block Trip Status [&fter Bypass):

Figure 7 - Lifting Action Block

Point Murnber : ]
Logic I
PM SURFACE COMTROLS: ACTION BLOCKS
Block Logic Operation Bypasses Chain Alarm Logging
Block Tag: [Aferflow Types Curently Active To: |2-L|ft|ng j 2 |InslStatus j I~ LogInst Trips
r
v Enatble r Type: [aND - [ Iz End of Chain [~ LoglInst Cleal
r
“Walue #1 r Del
% r L
Input Pt Def: [176,0.18 =] s Elapsed 0 First Out
Input Value: [1.0 Local Bypass
[~ Demand Bypass (Latched) Chain Trip Status InstFO Tag R
Operator. [EQ [==] - Remote Bypasses N
{ 1 I¥ Use Action Black, Cfito (Ot Action tem
alue #2 [Ondefred =] 0 [Lached =] Tiip Logic: | True if Chain True - N - J
Instance Trip Status:
SetPtDet: [3,0.0 = , 17 Use tion lack [False |
feliliog|30 [Undefined =] 0 [Latched  +] Type: [VAL (1o Resul Fieg) 2
3 ¥ Use Action Black
Delay |Undehned j 1) |Lat|:hed j
Freset: [ Seconds
e s s 4 Class B Timer Seconds
£ eoands Preset: |300 Elapsed: 0
Result Clags C Deadband / A Delay
DeadBiand EL: ,UU— DeadBand ELI: |0.0
Block Trip Status ([Before Bypass): Freset. |5 Elapsed 0

Block Trip Status [After Bupass):

Figure 8 — Move Plunger Velocity Action Block
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Paint Nurmber

Logic: ]

Block Logic Dperation

Block Tag: |Maove 821

[w Enshle
Value #1

Input Pt Def. [28.2, 16 =
Input Walue: (0.0

Operator: |EQ) (==) -

Walue #2
SetPtDef: [0,0,0 =]
Set PtValue: |1.0

Delay

Preset: [ Seconds

Elapsed: O Seconds

Result

DeadBand ELI: (0.0

Elock Trip Status (Before Bypass):

Point Number

Logic ]

Block Logic Operation

Block Tag: |Afterflow

[v Enahle
WYalue #1

Input Pt Def. 178,018 =]
Input Yalue: 11.0

Operator: |EQ) [==] -

Walue #2
SetPtDef [0.0.0 =]
SetPtValue: |30

Delay

Preset: [ Seconds

Elapsed: 0 Seconds

Result
DeadBand EL: (0.0
Block Trip Status (Before Bypass]:

July 11, 2016

PM SURFACE COMTROLS: ACTION BLOCKS

Bypasses Chain Alaim Logging

Types Cumently Active Ta: |Undefined ﬂ 0 ||nsl5latus j I~ LogInst Trips

r 'l: Type: DR - [~ IsEnd of Chain [ Loglnst Clear

r - Delay

Preset |0 Elapsed: 0 First Out
Local Bypass
[ Demand Bypass (Latched) OR Chain First Qut: 0 Chain Trip Status: [FIER InstFO Tag A
Fiemaote Bypasses .
W Lise Action Block Actian Qutput Btion liem
. |Uﬂdefined j ] |Latched j Trip Logic: | True if Block True Bt Dief. ,738, 01 J

Irstance Trip Status:
Type: | Say (from Fesult Reg) -

3 W Use Action Black
[undefined =] 0 [Latched =]

3 ¥ Usedction Black
[undefined =] 0 [Latched x|

Clasg B Timer Seconds
Presst: |300

Elapsed: 0

Clasz C Deadband # &m Delay

DeadBand EU: 0.0
Preset: |5 Elapzed. 0

Block Trip Status [After Bypass]:

Figure 9 — Store Plunger Velocity Action Block

PM SURFACE CONTROLS: ACTION BLOCKS

Bypasses Chain Alarm Logging
Types Cunently Active To: |2—Lilting j 2 |\nst5latus j ™ Loglnst Trips
r
- — Tepe: |AND - [7 Iz End of Chain [” Log Inst Clear
m r Delay
Fresst: |0 Elapsed: 0 First Out
Local Bypass
[~ Demand Bypass [Latched] Chain Trip Status: InstFO Tag R
Remate Bypasses N
v Use Action Block A‘_:hu“ .Uulpul Action ltem
[Ondefied =] 0 [Latched =] T Lo [Tue i Chan T~ PtDe:[33,0, 24 =

Instance Trip Status:
[Latched  ~| Type: | AL [to Result Reg) -

2 ¥ Use Action Block
|L|mdefmed j o

3 ¥ UseAction Block
|Undefired =] 0

‘ Latched j
Class B Timer Seconds

Preset: ISIJT
Clasz C Deadband # Aim Delay

DeadBand EU: |00
Preset: |5 Elapsed. 0

Block Trip Status [After Bypass):

Elapsed: 0

Figure 10 - Move Velocity Confidence Code Action Block
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Paint Mumber : [{5577

Logic ]
PM SURFACE COWMTROLS: ACTION BLOCKS
Block Logic Operation Bypasses Chain Alarm Logging
Block Tag: [Mave 341 Types Curently Active Ta |Undefined j ] |Inst5talus j ™ Loglnst Trips
-
[v Enable | Tepe: (OR - [ |z End of Chain ™ LogInst Clears
Walue #1 - r Del
3 r L
Input Pt Def: [26, 2, 16 =] Presst [T Elapsed: 0 First Out
Input Walue: |0.0 Local Bypass
[ Demand Bypass (Latched) OF Chain First Out: 0 Chain Trip Status: [T IR el
Operator: |EQ (== - Fiemote Bypasses =
=) ; ¥ Use Action Block A?u‘m D.ulpul _ Action lkem
Value 42 [Undefied =] 0 [Latched =] Tip Logic: [T Bloc T -] PiDef[58.0,2 =]
Instance Trip Status:
SetPtDet: [0,0,0 = 7 Use ction Block [False |
Set Ptyalue: [1.0 |Umdafimed j 0 |Latched j Type: | 544 (from Result Reg) -
3 W Use Action Block
Delay [Undefined =] 0 [Latched =]
Presat: Seconds
£l " UD G " Clasz B Timer Seconds
B oands Preset: |300 Elapsed: 0
Result Clasz C Deadband # Arm Delay
DeadBand EU liﬂﬂ DeadBand EU: (0.0
Block Trip Status [Before Bypass): m Presat: |5 Elzpsed: 0

Block. Trip Status [4fter Bypass): m

Figure 11 - Store Velocity Confidence Code Action Block

3.2 Adding Surface Velocity to Cycle Logs (PMWO version 4.03 and
newer)

From PMWO version 4.03 and onwards users can store custom values in the Cycle Log. For those

on older versions of PMWO the surface velocity can be stored to history instead. Refer to

section 0.

Cycle Settings are in the PMWO Config display #80, under the General tab.

Cycle Settings
Cycle Begins wWitk: ¢ Open * Close

lzer Log Walue 1: 1832, 0,104 J
Ilzer Log Walue 2: 183, 0,108

Figure 12 - Add User Values To Cycle Logs
User logged values are in the PMWO Units display #79, under the Cycle Logs tab.

UserLogged Walues
Walue #1

BES.0

Walue #2

o

Figure 13 - User Logged Values
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3.3 Adding Surface Velocity to History (PMWO version pre 4.03)
To write the surface velocity and velocity calculation code to history add the following two
points.

Foint Archive Type Archive Point
1 | Current Value 183, 0,104
2 | Current ¥ alue 183, 0,105
3 | Undefined 0,00
4 | Undefined 0,00
5 | Undefined 0,00

Figure 14 - Archive Surface Velocity
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