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1. My Acquired Skills

> General Highlights

> Represented (acceptance commissioning and warranty) a large U.S. based oilfield
equipment manufacturer in India, Russia, Ukraine and Uzbekistan.

> Owned and operated a manufacturing business (custom control panel assembly and
installation) in Alberta.

> Managed a $2 million dollar project to integrate a controls system onto four different
types of high pressure pumping units.

> Documentation Specific Highlights

> Set up and managed a document control system, complete with document review and
approval process.

> Set up structure and built content (modules) for an employee training system.

> Set up structure and built content (SOPs, process flow charts) for a manufacturing
operation.

> Oversaw the creation of part numbers and the validation, input & revision of BOMs for
an MRP system.

> Programs

> Microsoft Office (Word, Excel, Visio, Power Point), Libre Office (Write, Calc, Draw)
> Adobe Acrobat

> Libre Office (Writer, Calc, Draw)

> Corel X7 Suite, Gimp

> AutoCAD (basic level), DraftSight (basic level)

> OrCAD, Solidworks Composer (basic level)

> HTML (basic level)

> PLC programming (basic level)

o Languages

> Conversant: Portuguese
> Basic: Spanish, Italian, Russian and Dutch

> Attributes

> Reliable. Results driven.

> Quality and consistency oriented. Strict adherence to company and industry standards
& accepted practices.
Able to work independently or in a team environment.
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2. Documents Created

o Operations and Maintenance Manuals — comprehensive documents containing safety,
equipment description & operation, maintenance and troubleshooting sections.

o Standard Operating Procedures (SOPs)

> Infrastructure — administration, safety, engineering, production, purchasing, inventory
control, QA, documentation and shipping & receiving.

> Equipment Manufacturing — work orders, work instructions for assembly,
configuration, modification & repair, QC and packing & shipping instructions.

> Grow Operations — security, employee and visitor vetting, growing, pest & disease
control, harvesting, maintenance and equipment cleaning & sterilizing.

o Summaries — one page system operating reference sheets (common commands, GUI &
connection “maps”, etc...) and equipment maintenance sheets.

2 Work Instructions — electronic upgrade, programming, calibration and QC procedures
complete with the system to validate, standardize, approve and organize these for easy
access and distribution.

o Tech Advises / Technical Bulletins — advisories for alerting personnel of various
"situations" complete with the system to validate, standardize, approve and organize
these for easy access and distribution

> Training Documentation — tailored, modular based topics (general knowledge, specific
equipment operation, field maintenance & troubleshooting, etc...) complete with
knowledge quizzes.

o Pocket Technical Reference — company specific and general electronics info in a pocket
size book (over 400 copies were printed of one version that | created).

o Tally Books — customized pocket sized notebooks with industry standard information and
lined note pages.

o Sales Brochures — equipment specific complete with specifications.
o Labels — pipe labels, equipment labels, room signs,
> Schematics and P&IDs — multi page electrical schematics, piping P&IDs.

o Illustrations for the Above Products — I've created and/or modified: photos, general
assemblies, concept drawings, GUI "snips", flow charts, troubleshooting & repair charts
and tables & block diagrams.
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3.1 Document Standards

6. DOCUMENTS

6.1 Design

9. SOFTFILES

The “soft file” definition

or groups of files that include:

Electronics

1. SCOPE

This document defines the standards and formats pertinent to documents
intemall

Electronics

DOCUMENTATION STANDARDS AND
PROCEDURES

Revision 1.4

ORIGINATOR | K.Small | DATE | Sept 21, 2011 | APPROVAL

i documentis convolie. Ay it vrsion ' demed uconsiens

the Trican Electronics.
t manufacturers for Trican.

hust have page numbers at the bottom

s, procedures and design documents
f each document AND in the filename
tilized.

Inges must be neatly done in red ink
then be colour scanned as .pdfs then
Ufacturer or the designated Trican
‘The updated document will then be

but still required as a reference must
ng with a reference to the latest
s are to be stored in each directory’s.

RIEVAL

ment index located on | Drive at
Lion\Document _Index.xisx” ~ provides
his Excel document has separate

CABLE DOCUMENTS
PROCEDURES.

ANUALS
DESIGN SPECS.

Rivion Due 1Ly 12

Control programs

PLCS and “smart” controllers.
(Orion are also included as they

ich as Telepace for DT-80, are
are

fmat: Manufacturer, Program

lthese soft files is broken down
fe described by level, beginning
Equipment Software\:

isted above would further

y structure can be simple, for a
liex for FRAC, which contains an

rvice line sub directory sub
ocated in the

of the project including: the
component specifications, a
e, questions, discrepancies)
ec can also provide specific

e assembiyfinstall,  setup,
mation....

It
Forms\Design

[ts\Design under the specific
periinked in the Document

fed by the designer as
in the footer is updated as

X 17".pdf format. One .pdf

I page (page 1),to act as an
nd also an optional General
e assembly andor panel or a

end devices. All document
mber, revision number, date

Detailed information regarding all aspects of documentation

Standards detailing colours, fonts and sizes maintain consistency throughout all documentation.
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3.2 Manuals

This portfolio was created in a manual format to demonstrate my layout style. Samples of other
manuals are below.

Avid Growing Systems
Operators Manual

Y AVID

4 Growing Systems

October 2019

4GS 10495 v11

Avid Growing Systems
Operations Manual

RVID

[contr nas tha provisen to supply o Giow Chambers fo 3 alfret anks 1l of rnt k.
ticuato o, o the

e

fower sfcte a nutent fesc o Grow ramber, ths corssponding valve in the Nutrert Feed
s and sands the rien souton 1 the Grow Chambers spray bin. Thers i sxpeled s an
e oo of the pants. The runa In o Grow Ghemper's pray bin s colectod and, via ne Fetum

Avid Growing Systems
Operations Manual

VIR

fating Procedures
Procedure - Priming the Submersible Pumps

m

11 ocours, e folowng procectre Wil alow you o festor pUmp prme and bl neader

Avid Growing Systems
Operations Manual

vio)

Procedure - Check / Replace Grow Light Bulbs

fyare uminaing .
sturos aro mourteai the pper portion feach Grow Chamber nt.
o

s nazara.
Joeignt () nazars

I was
ois Bequired
e pump. \

e Nt Suppy pressre gauge,sowly loss e Filer
ave. Al ohervaves mustbe I 1 posiion snown 1

iing- reaa bange.
Inats Bequirea
freon tornanaing buss)

TECHNICAL MANUAL R o
Crisokmector | Saryel Z &

{erieressy,

TECHNICAL MANUAL
CT 120K XD INJECTOR

HIGHER STANDARDS
Through design, reliability, maintenance, support and delivery

Page 10172

butrent Suppy pressure starts to buik open the Fiter Backwash faily Checks)
T T —
)
e ety ey et e
e —— ansing s
e
Fre Y besegan.
Inctongoves o et ot et v
s e i g oty
‘TECHNICAL MANUAL [t
crizoknector | Saryel 5% v
12 Envelope Dimansions
Dimensans (Lx W) 126 9200 @21 myx 7200 (183 m)
Hegrt i Gocseneck 221 . 651m) -
TECHNICAL MANUAL g
et ot Gocseneck 127 n. G49m) toeies,  Torimcmizcron  Sarjel SE
s pinekes 5534 in. (141 myx 52 12 . (133 m) S
Weight 15,500 Ibs. (7,030 kgs.)
Fekpeckes :

1.3 Operating Envelope

Glass 1, Diviion 2.
meels ASME-830.20-2013

Design Category B, Service Class 0.
SWL50,000 pounds (22,630 kes)

Hazardous Area Zone
Liting oquipment.

Liting capaciy

14 Surface Proparation

Color and paining as per custome specifcation.

1.5 Hydraulic System

Trirteen (13) hose connacions as per customer specifialion.

T 120" gooseneck, lader, piafoms and gin ple nstaled.

Page 17 of 72

Cleaning the Injector Head and Drive Chains

heac,
Inbearings.

inthe basrings

ficanty reduced ifetime expeciarcy and bearing aiure.

> TECHNICAL MANUAL R o
fre tat tre snap rings on either end of g,
i sy, TEroecion  Sargel £
[securey nstaled ~ Ry
L that thochain ik coter pirs aro
plled and n good shape. Gearbox Troubleshooting Table
smeTom PROBABLE CAUSE() | CORRECTIVE ACTION
i B0 s0a nspect e sea aroa
Geirman, eiace o sedl
Lokl o poor brcaton. | Ghango ol
Boaring oo Roptace boaings
- pan e guara ana sk
P nogears
eat. Same 2 Moo s shove.
Lo orubcaion 0 po% | Grange ot
32 Roller Bearings brcaton i
5 repec e panstny gearos;
ot bearings are seaied. No maintnance othr than visual nspecton s requied for ET
e bearngs. Ropoatod hrd staring Irspos o oarb; avetant
fayeccin
o B on Vourting s are oose. | Toptenne .
ing falure.

Hydraulic Cylinders
10 Maintenance
|Check the whole assembiy fo any sign of corosion.
Senvice cylinder dland seaks.

ftor. This can cause premature failure.

Page 200172

The piston
rod must b cisconnscted to permit overhaul an the cylinder shoud, f possibe, be:
removed or he rod end be discomnested from the equipment

1 Removal and Inspection
Inspect i piston rod to make sure & free from burrs or damage which wouid prevent
the gland from siing of.
Using a sutable wrenh unscrew the head and side it ofthe rod.

where ited. Clean and

‘rooves. If any wear is present replace with a new seal

Page 63 0172
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3.3 Standard Operating Practices (SOPs)

. | STANDARD OPERATING PROCEDURE
F997 (Create New or Revise Existing P g Gonerl
Procedure (SOP) s e

SCOPE

This document outines the steps and supporing documents required 1o create a new Standard Operaling
aure.

RESPONSIBILITIES
SOPs can be created by anyone In the group. It s highiy recommended that the person work In tandem with
of. itaccordingy. INFRASTRUCTURE
Gereral
'Documentation personnel wil 3 l [ 11000 Fo ]

201908 18 P=eor ]
HAZARDS IDENTIFICATION

© None.

(fow charts, forms, etc..).

EQUIPMENT & MATERIALS REQUIRED

o romw.
o b ormatos

FORMS/DIAGRAMS

it o o . e a0

TH60o stc.) to the designated

5

REFERENCES & DEFINITIONS "

tons fingPrcedurs 20pe)
PROCEDURE

o stacasancisgran (0100107300 1 om0 - Supecnded

1. Use the template in the \shivalavid DOCUMENTATIONI02 ~ Standard Operating Procedures
(SOPs)\Forms & Templates. folder. Turn comments on for more Information

2 Assign an SOP numbar and descriplion. Refer fo the affached table T1.01.001.0 for numbaring
conventons.

3. Inthe case of a revison, the base number remains the same. Only th revision number Is Incremented.
Referto the attachad table T1.01.001.0 for numbaring convenions.

4 Createa n - Standara
X.0.00X - b Type - SO Name e | o
sropnary
TNTERRAL DOGUNENT. DO NOT RELEASE
WTERNAL DOGUMENT. DO ROT RELEASE
D ENGINEERING CHANGE REQUEST
[omee] . [ =r+: 0000]
[oewmreoev: | [ onre] - ]
[ GENERAL )
TYPE OF CHANGE
[ rre—— ] e [T m——
DESCRPTION OF CHANGE
REQUEST
T i T D | [ 0a2d)
¥ oren pLease seece: | [owe] e ]

ITEMS AFFEGTED sssrucmrisar

[m]

T T BT 0 O o o [——
IF OTHER PLEASE SPECIFY: =
e a
= sy o
e L G === 0 0 0 D
5]
CRDERRECENED pate 5001 11012 -
] 0 [m]
(= —fmE— @—[@—'l 0

A VI D [s0P - INFRASTRUCTURE - Purchasing

= %;

lllustration 2: SOP Flowchart
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3.4 Su

mmaries

120K Injector Model 120K XD

(3,450 kPa).

IMPORTANT

! Traction Pressure - when coil is
stabbed, must be set to a minimum
of 750 psi (5,170 kPa).

Traction Pressure - must not
exceed 2,100 psi (14,480 kPa).

Chain Tension Pressure - must
be set to a minimum of 500 psi

Motor Shift Pressure - must not
exceed 450 psi (3,100 kPa).
Gooseneck Lock Pin — must be
unlocked during operation and
locked for transport.

Grease Point
Top Roller Pivot Points
(three flip overs)

Grease Poil

Support Cylinder
(each end)

‘7\ Grease Point

Slewing Ring (3 places)

Drive Chain
Inspection Winidow.

Grease Points
Main Rail (2 each side)

=N

Grease Point
Flip Over Cylinders (3)
(each end)

- \
& Gooseneck Roller

Adjustments.

Case Drain
Pressure Rel
(under motor)

Operator Inspection and

Maintenance

Daily:

Inspect Skate Plates for wear.

© Inspect Chain roler bearings for damage.

® Check Gooseneck rollers for proper
adustment and secure installation

© Check Case Drain Pressure Relef for
leakage. If ol s relieving, stop and
investigate the cause.

® Check Head Frame Adjuster Bolt
especially before and after transport.

» Check Main Frame for any structural
Gamage, bent of warped surfaces and
Corrosion

® Check hydraulic hoses, couplings and
fittings for leaks.

Weekly:

© Inspect diive chain, safety pins, link plates
and CT grippers

® Check Gooseneck rollers for excessive
wear.

@ Check Main Rail for excessive dirt and/or
foreign material

® Grease injector components as indicated.

Refer to Section 4.0 in the Injector Technical

Manual for the complete Inspection and

Maintenance Schedule.

Water Brake Operation
For Frac Pumpers having a “ganged” Water Brake valve handle
(currently units 620120 and above, except for 620138 through 620141)

1. Engage the tractor hydraulics.
2. Set the tractor engine to approx 1250 RPMs.
3. Turn on the trailer battery disconnect switches.

This provides power to the Water Brake
tachometer and hydraulic cooling fans as well as
the local control panel.
4. Ensure that the Water Brake valve handle is in the
Water Jacket position {down). Engage the Water
Brake by actuating the Water Brake hydraulic
control lever. The Water Brake should then
operate at approx. 2500 RPMs.(use the
tachometer on the Water Brake control
enclosure). DO NOT EXCEED 2550 RPMs.
Monitor the Water Jacket temperature on the

@

Local Control panel display. This will either be an. operator
screen (HMI) or PRAN display.

6. When the Water Jacket temperature reaches 90°F, move the

Water Brake valve handle to the LTA position (up).

7. When the LTA orintercooler temperature reaches 90°F, move
the Water Brake valve handle to the Water Jacket position
{down).

Disengage the Water Brake hydraulic control lever.

{ The engine is ready to be started.

3

Hydraulic Control Levers

©

DAS system

ary Pumper

=

Note: The injector graphic is "from others"

o

B3 1o DB9F

Freewave Wireless.

loaic s 3"

w1 || To Pason DAS

DB to PT06 12-100

refer to
| 3.8.8 Installation an

The hydraulic cooling fans will start automatically as the hydraulic oil heats up. The Fan
Override switch, mounted on the side of the Water Brake control enclosure can be
used tomanually run these fans if required.

\,

In the event of a coolant system overpressure, this system automatically relieves
glycol back to the radiator reservoir.

*This document is controlled. Any printed version is deemed uncontrolled. *
Ops Doc 00001 Revision Date: 28-Sep-12
Procedures & Best Praciices 1of1 Print Date: 7-Jan-13




Doc. Ref: PM-01.001

Revision: 1.3

Portfolio for Kevin Small

Date : 2023-03-11

Technical Writer

Section: Page: 10 of 18

3.5 Work Instructions

Electronics

Electronics
Electronics
SCOPE
“This only applies 1o Twin Disc transmissions before 2005 with an *AK” suffx in their
Procedure 00028 e « The display wil ead CALIBRATE SENSOR. Press both -, keys simultaneously to
If the transmission loses the ACC Pedal parameters, the message “TRAN SYSTEM —
FAULT ACC Pedal “will be displayed on the transmission display. This procedure will accept

assist the technician to restore the MIN and MAX ACC Pedal values.

The display will read SET MIN X.XX (voltage value). Dial the pot unfi the display
reads 1.00 volts and press both ., keys simultaneously to accept. The display will
read WORKING for a few seconds.

The display will then read SET MAX X.XX (voltage value). Dial the pot until the
display reads 4.00 volts and press both . ., keys simultaneously to accept. The
display will read WORKING for a few seconds.

CALIBRATE COMPLETE will then be displayed for a few seconds. Wait unti
CALIBRATE SENSOR is displayed, then press the  key.

When EXIT SUB MENU is displayed, press both -, keys si o exit.

Twin Disc Acc Pedal Calibration

Refer to Twin Disc dwg # 1019167 for further information.

DESCRIPTION

The local control endosure, whether it is a new “Retrofit" type or the original control
enclosure, should have a potentiometer connected across three wires from the Twin
Disk (TDEC) hamess as shown in the diagram below. If not, you will have to make this
assembly and leave it installed on the unit.

SENSOR + EXCITATIONJIF3

Eea GOTENTIOMETER (1K) « When ACC PEDL CALIBRTN is displayed, press the o key.
« EXIT TEST should then be displayed. Press both -, keys simultaneously to exit.
SINSORKFICRNLLL « 14 SENSR CALIBRATN will now be displayed. Power off the transmission and
display for 20 seconds, then restore power.
PROCEDURE « Setthe pot to a mid range value (2.5 volts). Apply a bit of RTV to the pot shaftto.

prevent it from tuming.

Calibration complete.

Power off the transmission electronics and the display. While holding both the  and
. keys on the Twin Display, tum power back on. “TROUBLESHOOTING" mode is

now active.
SERVICE l Fracturing l [ EQUIPMENT | Twin Disk Transmission « Scroll up, until 14 SENSOR CALIBRATION is displayed. Press both o -, keys
LINE TYPE R .
[oRGIWATOR | K Small [ OATE | Aug 51, 2011 | APPROVAL Xy simultanously to acoept. The display should now read ACC PEDL CALIBRTN
Press both -, keys simultaneously to accept.
g Ay
Procedure 00028 Revsion Date: 12-5ep11
Procedures & Best Ractices 103

Procedure 0002

3 Revision Date: 12-Sep11
Procedures & Best Ractices 2003

Print Date: 20-Nov-19

Procedure 00028 Revision Date: 12-Sep-11
Procedures & Best Practices 303 Print Date: 20N0v-19

Roller Chain Wear Gauge Instructions
(excerpted from Diamond Chain Company)

As a safety precaution — shut off power and lock out gears and sprockets before attempting to
measure chain wear.

Determine the pich of e chain. This istypicaly stamped on the oterlink lates ofthe chai. It can aso be debrmined
by measuing the disiance flom he center of one pin o the center of the next pin. Refer 1 the Diamond Chain
product catalog for a list of ANSI siandard chain models and comelating pich messurements or vist

ROLLER CHAIN WEAR

om the pins and bushings.

For reliable linear measurement, a taut span of chain must be used. Usng slack chain wil resut in naccurate
measurements.

Choose eiiera 1.5% or 3% wear elongaton liit o check your span of hain. Each percentage correltes 0 a diferent
sde of the scale. The maxium alowable wear elongatn is ypically 3% for most indusirial appicatons, depending
upon sprocket design. I drves having fxed center distances, chains runingin paral,or where smother operaton
requed, chain wear shou be it to aprcxinatly 1.5%. Example: Using ASWEIANSI # 60 ol chan, 13 piches woud
measure 9.75 iches for nomira kgt (3 piches X .75 pich. A maxium wear calaion of 3% wouk be 1.03 1 9.75or
100425 nches, 15% woukibe 10159

Refer {0 the atie on the wear gauge forthe number of piches fo

inspect.The pro

a Mo true reresentation of the average: amout of wear disibuted
throughout the chain

Example: For ASMEIANSI # 60 roler chain, 13 piches wil be
measured.

Plac the inside comer of the wear scale around one pin,
usingthat pinas*0’, your startng point

Startingat'count the number of pirspichesto be mezsured
foryour chain’s ength,
Exanple: Count fom 260t 13 for ASEIANS! # 60 roer
chan,

Ifthe center of the ndicated pin does not rach e wear
fine for the corresponding chain size, the chain has not
the wear imit
Exampe: For ASMEANS # 60rolks chan, fthe enterof the
130 pin does not reach the # 60 wear mark, the chan
remais usab.

8. 1f the center of the indicated pin s at or beyond the
indicated ln, the chain is worn b the wear it (1.5% o
3%, depending on the scale used)and coud be eplaced
Examp: For ASMEIANSI # 60 ol chain,if e cenr of
the 136 pinreaches or exceeds the #60 wear ma the rain
s ready o be replced.

Page 1of 2

W damondchaincor \Y{
ucanonEancon. Chiin doss nof stetEngaton's cassdwhenmaerlsemoed () (O (D) |

The indidual jonsin a rolerchai arcuate s tey erter and leave the < wnu s
sprockets. This articuaton fesuls in wear on he pins and bushings. As =~~~
material is wom away fom these sufaces the chain wil gradually )

— 0 ©)©

o —

ELONGATION CONTROL

Eongatcn s normal and may be mininized by proper ibricaton and dive maintenance. The rate of wear i dependent upon he

relaionship between the oad and the amount of bearing area between pin and busting, the materal and surace condiion

of the bearing surfaces, the adequacy of bicaton, and the frequency and degree of ariculation between pins and bushings.
later is determined by the quanify of sprockels i the dive, thirspeeds, the number of teeh, an the lengh ofthe chain

piches.

CHECK CHAIN WEAR

Roler chains shoud b replaced when wom (elongated beyond 3%) or when the chain olrsbegin 0 ide high' near the tips of
the teeth on elaively large prockets. Do not connect o spice  new secion to 2 wom chain. Do ot cotinue o un & chan
wom i excess of3% (orless n some applcatons),the chain il notengage the sprockefs poperly and ncreased damage o the

‘sprockets may ocour.
Chain Wear Elongation Limits
Measured Length

o ChainPitch Pitches Nominal A% Wear
n o n . n .
5 2 635 48 1200 305 12375 314
35 315 9.52 32 12.00 305 12.375 314
PO 1270 24 1200 305 12978 31
0 50 1270 24 200 305 12975 31
% 6 1588 20 125 318 12875 327
0 1% 1005 16 1200 305 12375 31
s 10w 2540 2 1200 305 12375 31
0 120 3ums 20 2500 63 25750 654
1500 38.10 16 2000 610 24719 628
W 7m 4445 4 4% 62 252 641
% 2000 5080 12 2400 610 24710 628
180 22% 57.15 12 27.00 686 27.812 706
20 250 6350 1 2500 6% 257% 654
20 300 7620 8 2400 610 24710 628

Page2of 2
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3.6 Tally and Reference Booklets

TECH REFERENCE

Pump Voluames and K Factors

«Colled Tubing Units
*Coiled Tubing Injectors
«Directional Drilling Tools
“Subsea C.T. Systems

iling Address:
>0 Box 3466
Spruce Grove, Alberta, Canada
T7X 3A7

Lowerngange + UpperEng e
Shipping Address: N e :
#2, 26318 Twp Rd 531A -
Acheson, Alberta, Canada To calculate an engineering value (unit for s crremt value (-

it (- denhbranies per s Lcwer £ arge

Office: 780-960-8848
Fax: 780-960-8877

3.7 Training Documents

MODULE 1-6
Ce ions and C; for i

Personnel

1. SCOPE

‘This module demonsirates many of the formulae used by Electonic Technicians at

How he courso s lid out

Secton 2 descrbes (1) works and the pref ted with

b S " 2. THE METRIC SYSTEM
ot o ey st s oy i v 2.1 Background

Secton 4 is more in-depth expianation and pracice using many of the calculations

S et Tm,mm Wi B st e ey [The metric system is an intemational decimalzed system of measurement that was

oy mdcod o Feoe 1790, Over R our, thodotitors of i ke nd

ESahaten od systoms. iogram have been refied and the mefrc system
Sectons 43 1o 4.16 are avallable wih examples and problems in U.S. Cusiomary un.The o s now ot used a8 synomy or e namatanal Syst of Unis*
These aro denoled by "U.S.". Al lher sections either use U.S. Unis/Metic or () - th offial system of measuroment in almost every country i the world. The
Metic only examples and problems. United States is the only induslriaized couniry that does no use the metric system as n aircryer wi ampsisto i
s offcial sysem of mezsuremerl. aifcugh the metic sysem has b ofcaly under the coniol panel of a blender, trough 40 feet of 14 gauge cable. What wil the
Prerequisites sanclioned for use there since voltage loss be at the air dryer if e Vauyy is 24 volts? What s the %Vexs?
A fundamental knowledge of high school math is required for this module. The
echnician wil lso require a calculator and a Tech Reference From the Wire Gauge and Rosistanco able, 14 gauge wire has a resistance of
25250110001
2.2 How It Warks Views =10 amps X 2.525 /10001t X 40 foet X 0.002
‘Additional Information Vier = 202v0lts
From i begihning, the main feaure of the metrc system was the standard set of nter-
lalod baso urits and a standard setof profxes in powers of ton. Theso basa units o
Reference wil be made thoughout this and subsequent modules, o the Trican usea to derive larger and smalle units and replaced a huge number of non standard
Elecironics Technical Reforence as denoled by the , symbol in the margin unis of measuro that eisted previously. A common sel of decimal-based prefces is
appied (0 some units which are 100 large or 100 smal for pracical use without i caa%
acjustment, The ofect of the prees i to muliply or dvide the unitby a factor offen, fos
one hundred or an ineger power of one thousand. Bribi'd
[Fams —Facer Tsumbol | [Name [Facier [ Symbor | e 5 s Fower s Supslod o Ina i o-ool o 18 Gt conolos,
= B yoc> : T dnce 10 e plus 3 st of e rigmat e . Wt i e
St s 7 W ey, e A 1135 s - ] R
ora i ico = Example
- v e = What s the dstan  that a pressure transducer can be instlld from a data
e v . b v van, using a cabl wih 20 Gauge conducors B0 e +24voll lop power dops
kio v mill = r 10%? For ths example we won' consilr ofher circut resistances such as the DA
Feclo z con 2 3 load esistr T il be coverod i Secion 4.4
deca - deci = q
BASE From the Wire Gage and Resistance table, 20 gauge wire has a esistance of
. Secton 7 oo~ mamatona Systom Unts (7 Prfues 10.150/10001

T s o G st

Moo 15 Conorions s Caons: o Dt 19 The prefix kio, for example, is used to mulliply the unil by 1000, and the prfx millis First, 10% of 24 volts s 24 volts
o indicate a one-thousandih part of the unit. Thus the Kiogram and kiomere are a
thousand grams and metres respecively, and a miligram and milimotre are one Now,lts rearrange the fine loss formula:
f ith of a gram and

=591 feet

Ty —————— .

the distance that a 2 gauge cable pair, capable of supplying 70 amps at 24
Vo, St oot S0 POwGT o & e ol P

YT —————
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3.8 Signs and Labels

________

________

UH-005 &

RTU-009

-

GR216 =

Rear Secure Sally Port

Door: GDOTA

-

=4
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3.9 Schematics and P&IDs
—

01 o wd
E-KILL SWITCHED FED. O ul- oy E-KILL SWITCHED
IGHITION POWER < RED racn O nl 1G4
START K aw CrEE D START °

rED g

% 1ENITIO - w0 .

2 THROTILE+SV SLTs, THROTTLE +5V

; THROTTLE SIGNAL -} oYL MO Vil THROTTLE SIGNAL

g THROTTLE GND Q BLK 0wl Bk V4 THROTTLE GND ENGINE &

S ooeceRouND !i LS O n- TRANSMISSION | |
CHECK ENGINE LAMP D oo oA CHECK ENGINE LAMP INTERFACE
SHUTOOWN ENGINE LA [y B o e Bk SHUTDOWN ENGINE LAMP
CHECK TRANSMISSION LAMP [(2, 086 ST £ CHECK ON LAMP
LOCKUP LAMP [y SR veL LOCKUP LAMP
FAN OVERRIDE SWITCH (1) ﬁ L] O ulr oy M43 FAN QVERRIDE SWITCH
FAN OVERRIDE SWITCH (2) ﬁ WHT O 5> Bl VS FAN OVERRIDE SWITCH

RATE N ()
RATEIN ()
RATE INPUT
SHIELD [
SHIELD
RATE OUT {)
RATE OUT ()
INSTRUMENT +12v RATE OUT
o INSTRUMENT GROUND SHIELD
g meo s
RATE (-}

o TB0Z

o LOW LUBE PRESSURE o wod 16/3C SOW oy € LOW LUBE PRESSURE (SWITCH)

E GAUGE +12v ==1 BLE N.O. (BEHIND UPPER CONTROL PANEL)

5 TB02 §

GALIGE GROUND 5wl 16/3C SOW iy HYORAULIC OIL TEMPERATURE (SENSOR) [
HYDRAULIC DIL TEMP. \—er ‘
TRIPLEX LUBE TEMP &= 163C SOW gy TRIPLEX LUBE (SENSOR)

NOTES:

[=ie] OO GROUND BUS

1) All wires are 18ga unless ofherwise noted.

SISCO-CANADA|

Hagels Weldin.
560 46 Averue 5.E. 1,5112 47 Avenue
Caigary. Alberia irnistall, Aberia

S8500-0010- 1.0

I~

e
1l

DO MOT RELEASE
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4.

lllus

4.1 Component lllustrations

1. Cut lead flush closest to flat side of
LED body.

2. Cut remaining LED leads to 1/4".
2. Lap solder the appropriate wires
onto each lead.

3. Cover each soldered connection
with heat shrink. Ensure that the heat
shrink is butted up against the LED.

-+
LED Termination Detail

Button

4.2 Modified Photos

lllustration 3: riginalot

. é%é%é _/—-_

o
Existing Two__——]
Level Frame
Existing Two_—"
Level Frame [ —
.

lilustration 4: Modified Photo. Clutter is removed and
gooseneck has been restored (left side)

Row Spacer 12.5”
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4.3 System Diagrams

FACILITY CONNECTIONS
BY CUSTOMER

INTERNET
INTERNET  connecrion

SQUAD
POWER

STANDBY
POWER
/_ OPTIONAL - CUSTOMER

SUPPLIED FIRE SPRINKLER
(if required)

[

CHILLER
POWER

CHILLER "2

| i A

WATER
SUPPLY
GROWING CHAMBER GROWING CHAMBER NUTRIENT CENTER
OPTIONAL -
o, (if bulk
storage)
DRAIN ROUGHLY EVERY 3 CHAMBERS DRAIN AT NUTRIENT CENTER

Bnok-cxema cucTembl AccuFrac™

CONTROL PANEL

XMMMAIIKHA | | ____

Software version:
Static IP

USB (CONTROL
PANEL BULKHEAD)

I
1
: I
1 |
: :
1 |
1
1

" ETHERNET CONTROL
PANEL BULKHEAD

ETHERNET TO SIDE

BULKHEAD PANEL

ETHERNET TO SIDE
BULKHEAD PANEL

| ETHERNETTO SIDE
. BULKHEAD PANEL
I Rs155 Rs455 T ETHERNET T0 SIDE
A\ C i | msm2 EP BULKHEAD PANEL
| 1 77 eTeno || QTerm
H 5 5132 J | WIS
| AH ] _
KD Ceresoii 1
QTem LLIM3 —— e e = - -
\ I T
PP | |lSiBa —— . —————————s
r RS-232T0 SIDE
BULKHEAD PANEL
[ 1 Crannas YupasieHus BULGHERD PAVE
MCB LR
[croT. mxeast - R S RS232 T ENGINE #1 41639
77 Cerenoit

QTerm

| .
bl ENGNE 2 1938 —]

MCB

CTAHIHH

DAS PLC

RS232 —
M— TIpHHTED mel uss
KOMIIBIOTEp

COMBINED FLOW RATES
TO SIDE BULKHEAD PANEL

_b SUCTION + SLIP RATE
—» DISCHARGE + SLIP RATE

ETHERNET PROFIBUS 41939
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5. Appendix

5.1 Glossary

Accuracy - The closeness of an indication
or reading of a measurement device to the
actual value of the quantity being measured.
This is usually expressed as + percent of
full-scale output or reading.

AC - Alternating current; An electric current
that reverses its direction at regularly
recurring intervals.

Ambient Conditions - The conditions

CSA - Canadian Standards Association.
Current - The flow of electrons in an electric
circuit. The unit of measurement is the
Ampere.

DC - Direct current; An electric current flowing
in one direction only and substantially
constant in value.

Decimal - Refers to a base ten number
system using the characters 0 through 9 to

around the transducer (pressure, temperature, represent values.

etc.).
Ampere (amp) - A unit used to define the
rate of flow of electricity (current) in a circuit.

Density - Mass per unit of volume of a
substance. i.e. - grams/cm? or pounds/ft®.
DIN (Deutsche Industrial Norm) - A set of

Amplifier - A device which draws power from German standards recognized throughout the

a source other than the input signal and
which produces as an output an enlarged
reproduction of the essential features of its
input.

Analog - A quantity that can vary
continuously through a potential infinite
number of values, for example, the time
swept out by the hands of a clock or the
output of a thermocouple.

Baud - A unit of data transmission speed
equal to the number of bits (or signal events)
per second; 300 baud = 300 bits per second.

Binary - Refers to base 2 numbering system,
in which the only allowable digits are 0 and 1.

Bit - Acronym for binary digit. The smallest
unit of computer information, it is either a
binary 0 or 1.

Byte - The representation of a character in
binary. Eight bits.

Calibration - The process of adjusting an
instrument or compiling a deviation chart so

world.

Error - The difference between the value
indicated by the transducer and the true value
of the parameter being sensed. It is usually
expressed in percent of full scale output.
Firmware - Programs stored in PROMSs,
EPROMs or flash memory.

Flow Rate - Actual speed or velocity of fluid
movement.

FM Approved - An instrument that meets a
specific set of specifications established by
Factory Mutual Research Corporation.
Frequency - The number of cycles over a
specified time period over which an event
occurs. The reciprocal is called the period.
Ground - 1. The electrical neutral line having
the same potential as the surrounding earth.
2. The negative side of DC power supply. 3.
Reference point for an electrical system.
Hardware - The electrical, mechanical and
electromechanical equipment and parts

that its reading can be correlated to the actual associated with a computing system, as

value being measured.

opposed to its firmware or software.

CPS - Cycles per second; the rate or number Head Pressure - Pressure in terms of the

of periodic events in one second, expressed
in Hertz (Hz).

height of fluid and the specific gravity of the
fluid.
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5.2 Abbreviations

‘ foot / feet

“ inch / inches

AC Alternating Current

atm. atmosphere

ccw counter clock-wise

CO, Carbon Dioxide

CSA Canadian Standards Association
CEC Canadian Electric Code
CMH Ceramic Metal Halide
cw clock-wise

DC Direct Current

deg. degree

DI de-ionizing

dwg. drawing

EC electrical conductivity
EOL End of Line

ESA Employment Standards Act
ft. foot / feet

ft? square foot / square feet
ft3 cubic foot / cubic feet

g gram

GUI Graphic User Interface
HPS High Pressure Sodium
Hz Hertz

in. inch / inches

I, L litre

LEC Light Emitting Ceramic
LED Light Emitting Diode

Ib. pound

kilogram

kilo Pascals

metre

square metre

cubic metre

Mega bits per second

Minimum Efficiency Reporting Value
Material Safety Data Sheet
Occupational Health and Safety Act

power of hydrogen

Personal Protective Equipment
parts per million

pounds per square inch

pounds per square inch (atmospheric)
pounds per square inch (differential)
pounds per square inch (gauge)
Pan Tilt Zoom

red green blue

reverse osmosis

total dissolved solids

unit of measure

United States

United States of America

US gallon

Ultra Violet

volts

Variable Frequency Drive

Virtual Private Network
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5.3 Attachments

Dwg No. Description Pages

— Brochure — 120K Injector (separate attachment) 4
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