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Executive Summary

Purpose

This report summarizes a pre-evaluation of the requirements needed to refurbish a
process skid for the Chemical and Biomolecular Engineering Department at The University of
Akron for usage as a process control demonstration. The process skid is a salvaged laboratory-
scale model of a continuous blending process of two process fluids of varying temperatures into
a single tank. Flow, level, and temperature are among the process variables that are able to be
measured and controlled on the process. The work presented here is intended to evaluate the
feasibility of refurbishment for usage as a teaching aid.

Results & Conclusions

Laboratory work tested all of the process devices. Devices were tested for both operating
status and general wear-and-tear through years of usage and corrosion. Procedures were
documented in the Testing Procedures section of this report, and a summary of data can be
found in the Data & Discussion section of this report. The process and electrical safety of the
process skid was also evaluated. An additional critical section regarding the safety of the
refurbished skid is found in the Safety Equipment section of this report.

Conclusions

It is concluded that salvageable equipment includes three control valves, temperature
elements and transmitters, the centrifugal pump, two holding tanks, and the heat exchanger.
Some auxiliary equipment, including gate valves and process piping where practical, is
recommended for re-use. Replacement equipment should include the process tank (for
corrosion), pressure transmitter (questionable operability and corrosion), the flow meters
(physical damage and operability), and the control system (too antiquated to consider
refurbishment). Reasons for replacement are included in the Data & Discussion section of this
report, and process modifications are listed in the Summary of Recommendations.

It is also concluded that minor hardware should be added to enhance the process safety of
the skid, including an additional I/P signal converter and pressure relief valve on the main
pneumatic feed. Major changes to the control system, including isolation of all major
components and enclosing of electrical wiring in conduit, is strongly recommended. Additional
attention to safety, such as training of laboratory participants in unusual electrical and process
safety requirements, is encouraged.

As a part of this pre-evaluation, both the control system and process layout have been
redesigned. A proposed P&ID of the system may be found in Appendix B, with precise
modifications outlined in the Summary of Recommendations section of this report and costs
outlined in the Budgeting Considerations. A full detailed control system design and electrical
drawings for the proposed control system enclosure is an accompanying document to this report.

Broad Implications

This project has been instrumental in demonstrating many skills found in industrial,
chemical, process, and electrical engineering. The skills include fundamentals of process design,
CAD drawings, P&ID creation and review processes, process safety analysis, electrical safety
analysis, electrical drawings, and general control system design.

The project has contributed the following growths for an engineer:
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e Capability to create an original design of a control system

e Improved confidence to troubleshoot analog and digital circuits

e Improved understanding of the mechanical design and operation of pumps, valves, flow
meters, and temperature elements

e Improved understanding of the electrical design and implementation of instrumentation
and sensors in process applications

e Improved critical evaluation and engineering thought

When completed, this project will serve as a bridge between materials taught in an academic
classroom and skills required for obtaining jobs in industry. The design is the first step towards
creating a hands-on lab which will ultimately result in more capable chemical engineers
graduating from The University of Akron. This effort has also strengthened relationships further
between industrial representatives and The University of Akron, which should only server to
improve the overall quality of engineers regionally.

Recommendations

Although extensive repairs and remediation is necessary, it is recommended that
refurbishment of the process skid proceed following the guidelines in this executive summary
and throughout the report. A continuation of this project should involve salvaging appropriate
equipment, acquiring replacement parts, fabricating a new controls enclosure and skid,
programming a new controls system, and developing laboratory exercises for students.
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Background

Classical process control theory attempts to model real-world process conditions and
derive appropriate tuning variables for a PID control loop in the control system. Classical theory
dictates that, in a simple control loop, the value of a controlled variable is derived and modeled
as the function of a primary manipulated variable and various disturbance variables. For
example, take the case of a continuously stirred tank reactor with two inlet streams and one
outlet stream. The control variable in this scenario might be defined as the level in the reactor,
the temperature, the concentration of a species, or any combination. The primary manipulated
variable will most likely be a control valve on an infeed or outfeed section of piping, which is
raised and lowered to maintain the desired value of the control variable. The disturbance
variables might be any random minute, oscillatory, or drifting value, such as an unquantifiable
and unexpected change in the other infeed stream over time.

In closed-loop feedback control, the value of the controlled variable is measured against a
set-point value, and the output of the manipulated variable is varied to ultimately move the
controlled variable towards the desired set-point. In closed-loop feedforward control, the
disturbance variables of the system are measured to proactively change the manipulated variable
and keep the controlled variable at or near its set-point.

The process is often modeled as a differential equation of various orders, in which the
controlled process variable is defined as a function of various manipulated or deviation variables.
These variables represent physical realities. The classical depiction of the level of liquid in a tank
with one inlet stream and one outlet stream is one example. The input stream possesses a
variable flow, while the outlet stream has a (usually) fixed flow. By varying the infeed stream’s
flow into the tank, the level of a fluid inside the tank may be varied with time and controlled.
Here, the level inside the tank is considered to be the controlled variable in the process, and the
flow of the inlet stream to be the manipulated variable. Disturbance variables may come from a
variety of physical sources, but in this example, the most common disturbance variable is the
actual flow of the outlet stream, which might vary with time, level inside the tank, or other
factors.

In mathematical terms, the scenario above may be modeled as follows:

mindz Mour — Maccumulation
p9 (57) = PP oue = PP
From the fundamental mass balance equation, a simple model may be derived. In
classical control theory, the model is transformed into Laplacian space. If density is assumed

constant with respect to time, the following relation and transfer functions result from the
transformation:

gsH(s) = I‘/(S)out - V(S)in

H(s) B i
V(s)out B gs
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H(s) B _i
V()in 95

Here, the values for H(s) and V(s) are defined as the deviation variables in the overall
model.

Using classical techniques such as direct synthesis in conjunction with the model, the
appropriate tuning constants for a PID (or P/PI) controller can be approximated.

In theory, a process, even a complex one, can be modeled and the tuning constants found.
However, due to the large number of physical abnormalities in real-life process conditions, the
model can often be a gross oversimplification of reality. Various factors, such as corrosion,
changing weather or utility conditions, vibrations, or other natural oscillations will cause
disturbances on a process which has otherwise been modeled as closed to these circumstances.
Hence, while classical control theory can derive the tuning parameters and controller choice for a
modeled process, the mathematical process is still a simplified mathematical relation which bears
only similar resemblance at best to the process reality in question.

In addition to the stated limitations, others remain. Physical location, electrical latency, or
other delays in the measurement for the controlled variable can only increase the time delay in
measurement from an ideal value of zero. Errors in measurement by poorly calibrated equipment
will create disturbance in the process. Poor choice of manipulated control equipment, such as
oversized control valves, will inhibit the ability of the control system to tighten natural
oscillatory windows on the process. Many of these concepts can be discussed in theory, but for
some, understanding of the consequences from poor control system choices can only be truly
discussed using kinesthetic techniques.

A natural step from classical control theory is to observe and manipulate a lab-scale
process which can model the effect of aforementioned variables on a process. A large part of the
classical control theory focuses on stability analysis of the system response. Stability analysis is,
at least in part, related to choice of tuning parameters, choice of process equipment, dead-time,
and other unexpected disturbances, such as leaks. An ideal demonstration of theory as applied to
reality will demonstrate the effect of all of these on process control and provide a method to
empirically analyze the various strengths and weaknesses of design choice. In addition, a flexible
laboratory will successfully demonstrate different control strategies, including feedback, feed-
forward, and cascade control.

The Department of Chemical and Biomolecular Engineering (CBE) department at The
University of Akron has salvaged a process skid. The skid was originally constructed by the
Mechanical Engineering department for usage as a PID control demonstration. The original
process skid was designed to allow students to measure level and temperature of a process tank
by controlling flow of two liquid streams of different temperatures. The skid is being evaluated
for potential integration into the standard curriculum as a laboratory component of the Process
Control and Analysis course offered by the CBE department for senior undergraduate
engineering students.

The original process skid is observed to have measured and control flow and level of a
process fluid through copper piping and a small “tank” mounted on the skid. The skid, as
originally built, included the following equipment, as seen in Appendix A of this report:

e Pressure sensor mounted to the bottom of the process tank, used for level measurements,
LT-1
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Three temperature elements and transmitters, TE-1, TT-1, TE-2, TT-2, TE-3, TT-3
Three Foxboro modulating control valves, V-1, V-2, V-3

Two magnetic flow meters and transmitters, FE-1, FE-2

Four immersion electrical heaters acting as a heat exchanger, HX-1

A process holding tank, T-1

Two small storage vessels mounted in series with the process flow, T-2, T-3
Various auxiliary pieces of equipment required for skid operation, including current-to-
pneumatic converters, gate valves, copper piping, and fittings.

Control board and equipment, including switches, relays, a linear power supply, and
sources for analog input/output signals

Auxiliary signal recorder for graphing PID control of skid

In this project, the skid is to be evaluated for potential salvage and future usage. The

evaluation work is being completed as part of the standard Honors Project requirement for the
Honors College at The University of Akron, commencing in the summer 2016 semester and
concluding in the spring 2017 semester.

The following objectives and deliverables have been defined for completion in this

Honors Project, as follows:

IOMmMOOw>

Test existing process equipment on skid for operability

Evaluate process equipment for both condition and general wear and tear

Inspect process skid for both safety and electrical hazards

Draft existing as-built P&ID of process skid

Design proposed P&ID of process skid to maximize future learning flexibility

Design electrical drawings for new control system

Design panel layout for new control system

Leverage mutual interest from industry contacts to minimize refurbishment costs by The
University of Akron while bringing state-of-the-art control equipment into the hands of
chemical engineering students

This report represents the penultimate stage of design for the physical construction of the

control skid. Results of the bench-testing of process equipment, evaluation and observation of
control equipment, and documentation of the existing skid are provided. Where possible, design
choices as related to learning outcomes from potential laboratories have been noted, and an
entire section has been devoted to potential control system loops within the new control system.
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Appendix A: P&ID of Current System

Figure 1: As-built piping and instrumentation diagram of existing control skid in ASEC 81.
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Appendix B: P&ID of Proposed System
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Figure 2: Proposed piping and instrumentation diagram of existing control skid in ASEC 81.



Appendix C: Equipment Tables

Table 3: List of control equipment inspected for the as-built process skid
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Label Equipment Make Model Notes
V-1 Control Valve Foxboro V1400UE Body: 1/2" Bronze, Bench Initial: 3.5, Air
V-2 Supply: 20, Max LP: 30
V-3
-- Gate Valves (x10) Red-White 207A 125 Pound Bronze Gate Valve, Fig-No 207A
TT-1 | Temperature Transmitter | Bailey EQ10 Series 10 Temp ./mV Transmitter, 4-20 mA E51-78,
TT-2 100Q
TT-3
FT-1 | Magnetic Flow Meter Altometer Altoflux x1000 DN: 1/2 GK: 3.202
FT-2
-- Pressure Regulators (x2) Dayton Electric | M2P080 3/4" Bronze body, bronze trim, regulate at
Mff Co. 12 Ibs.
-- Current-Pneumatic Foxboro E69F-BI2 3-15 PSI Out
Converters (x3)
LT-1 | Pressure Transmitter Foxboro BO140OPT
-- Flow Transmitter Foxboro BO139 FL
Table 4: List of control process equipment proposed for the refurbished process skid, with notable modifications
from Table 3 marked in bold.
Label Equipment Make Model Notes
V-1 Control Valve Foxboro V1400UE Body: 1/2" Bronze, Bench Initial: 3.5, Air
V-2 Supply: 20, Max LP: 30
V-3
-- Gate Valves (x10) Red-White 207A 125 Pound Bronze Gate Valve, Fig-No 207A
TT-1 | Temperature Transmitter | Bailey EQ10 Series 10 Temp ./mV Transmitter, 4-20 mA E51-78,
100Q
FT-1 | Coriolis Mass Flow Meter | Endress & Promass 83x Availability and sizing to be confirmed
FT-2 Hauser
-- Pressure Regulators (x3) Dayton Electric | M2P080 Add one pressure regulator, specified per
Mff Co. as-built
-- Current-Pneumatic Foxboro E69F-BI2 3-15 PSI Out
Converters (x3)
LT-1 | Pressure Transmitter Endress & TBD

Hauser
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Appendix D: Process Tank Design
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Figure 3: Design of proposed replacement process tank for the refurbished process skid.



Appendix E: Control System Bill-Of-Material
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3-TIER BASE FOR 16—CHANNEL MODULE, SCREW TERMIMNALS

DEVICE ITEM CESCRIFTION LMUFACTURER PART NUMBER
CLx4D:38 CONTROLLOGIX CH ALLEM—BRADLEY 1756—A4
COMTROLLOGIK © 5 POWER SUPFLY, 24 WDC ALLEM—BRADLEY 1756—FE72
SLOT 2 CONTROLLOGIX PROCESSOR, & MB MEMORY ALLEN—BRADLEY 1 —L73
SLOT 1 COMWTROLLOGIX ETHERMET COMMMUNICATICHN BRIDGE MODULE ALLEM—ERADLEY 1756—ENBT
SLOT 2 CONWTROLLOGIX € EMPTY SLOCT FILLER ALLEM—BRADLEY | 756=N2
SLOT 2 COWTROLLOGIX CHAS EMPTY SLOT FILLER ALLEM—BRADLEY 1 756-N2
FLX52:08 ADAFTER FLEX 1/0 COMMMUNICATICN ADAFTER, DUAL ETHERNET ALLEN—ERADLEY —AENTR
or 1| T B R BT S Y e ueene |
CABLE FLEX | /0 EXTENDER CABLE. 1 FT ALLEN—BRADLEY
SLOT 4 FLEX 1 /0 PULSE INFUT MODULE, 4 AMNEL ALLEN—ERADLEY

CIRCUNT BREAKER
EANK A

1-FPOLE CIRCUIT BREAKER. 328V, 154

ALLEN—BRADLEY

1492—CE1G158

1—PCOLE CIRCUIT BREAKER, 3

ALLEN—-ERADLEY

14%2-CB1G052

ALLEM—ERADLEY

1492-CB1G052

CIRCUIT BREAKER

1—POLE CIRCUIT BREAKER, 322V, 104

ALLEN—BERADLEY

1492—-CBIG102

BANKE B
1-FCLE CIRCUIT BREAKER. ALLEN—ERADLEY 1492-CB1G058
1—FCLE CIRCUIT BREAKER. 308V, ALLEN—ERADLEY 1492-CB16039
GBEO GROUND BAR GROUNDING DISTRIBUTION BAR. 12 TERMINALS SIEMENS
NET48:85 ETHERNET/IF SWITCH, UNMANAGED, 8 COPPER PORTS, 24 VDC ALLEN BRADLEY

PANELVIEW PLUS 7 HMI, 127 COLOR TOUCHSCREEN, 24VDC FPOWER, ETHERNET

DIP4B: 33 A A N—BRA| y 27
0IP4D:32 Hl iy LLEN—ERADLEY
PANEL - AL o eURE 1 72 TR | e ap o hEue 102 .
MCP) ENCLOSURE | WALL—MOUNT ENCLOSURE. 1/4—~TURN LATCHES. 36" H X 36" W x 107 . NEMA 12/ HOFFIAN
SUB—PANEL | ENCLOSURE SUB—PANEL, 34.2" H X 34.2" W, PAINTED WHITE HOFFMAN
PB4 20 N 2 POSITION PUSH—FULL PUSHBUTTON. ILLUMINATED, RED MUSHROOM HEAD
LISH BUTTOR ; ALLEN—ERADLEY
LGHT 377 PUSH BUTTON | |,_ AC/DC LED PILOT LIGHT ALLEN—BRADLEY

CONTAL

T NCLE + 1 MO CONTACT (WITHCUT GUAR
1 N.CLE. CONTACT (WITHOUT GUARDS)

ALLEN—EBRADLEY

LEGEND FLATE

LEGEND FLATE "EMERC

ALLEN—BRADLEY

BRBT—XE4GEM

POWER

WIRING DUC FAY

s C POWER SUPPLY, 10.0 AMP. 180—128 VAC INFUT ALLEN—BRADLEY 1626 XLE242EN
CONTACTOR 1 MO AUXILARY CONTACT, 120 VAC COIL WITH | ) e pRADLEY 182-C23D10
e RED TERMINAL BLOCK, 22— 10 & Iy AT 78207 _FE
BLOCKS WHITE TERMINAL BLOCK, 22—10 2 3 ALLEN-ERADLEY 1422—J4—W
BLOCKS BLUE TERMINAL BLOCK, 22— 10 AWG, 600V, 354 ALLEN—ERADLEY
I END BARRIER ALLEN_BRACI
SUPPL ED e ALLEN—BRADLEY
SUPFLY TERMINAL BLOCK PLUG—IN TYFE CENTER JUMPERS ALLEN—ERADLEY 1492~ CILIB—x
SUPFLY STANDARD DUTY DIN MOUNTING RAIL, 35 MM X 7.5 MM, X | M, ALUMINUM ALLEN—ERADLEY 1492-DRS
SUPFLY Bx12 WM MARKING TABS WITH SEQUENCE OF 150, VERTICAL PRINTING ALLEN—BERADLEY | 1492-M8X12v1=50
I ) WIRING DUCT, 27 WIDE X 5" HIGH, NARROW_FINGER, GRAY F2X3L66
MIREWA e WIRING DUCT COVER, - v PANDUIT CaLGE
WIRING DUC HIGH, NARROW—FINGER. & PANDUIT F2.5¢

C25
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Appendix F: Miscellaneous Calculations

Process Tank
Reference Sheet L3 for process tank layout and fitting placements

Specifications:

Inside Diameter: 12 inches

Outside Diameter: 12.5 inches (Thickness: 0.25 inches)

Capacity: 10 gallons

Cylindrical Height: 22 inches

Total Height: 26 inches, rounded top and bottom

Pressure Fitting: 1/2” fitting center-mounted 1.25” above bottom of cylindrical section
High-High-High Fitting: 1/2” fitting center-mounted 0.75” below top of cylindrical section

Total Volume in Tank
Viot = VCyl + 2VCazr)
Veyr = mr2h = m * 62 in® x (22 in) = 2488.14 in® = 10.77 gal

s s
Veap = 3 * Reap (312 + hiap) = 2 * linx (3 * (36in?) + 1in?) = 0.508 gal
Vior = 10.73 gal + 2 * (0.507 gal) = 11.78 gal

Volume above High-High-High Drain

Fitting: 1” below cylindrical top

Vabove = Vuun + VCap

Vyun = Tr2hyyy = m* 36in? x 1lin = 133.1in3 = 0.498 gal
Vapove = 0.498gal + 0.508gal = 1.00 gal

Volume below Pressure Fitting
Fitting: 17 above cylindrical bottom

Veetow = Vi + VCap
Vi = mr?hyyy = 7+ 36in? * lin = 133.1in% = 0.498 gal
Vgeiow = 0.498gal + 0.508gal = 1.00 gal

Total Capacity

Voverau = Vrot — Vunn
Voveran = 11.78gal — 1.00 gal = 10.78gal
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Appendix G: Process and Control System References

Common P&ID Symbols: https://www.edrawsoft.com/pid-legend.php

Constructing Wiring Diagrams: http://www.industrialcontrolsonline.com/training/online/how-
construct-wiring-diagrams

Reading Electrical Circuits: http://www.electricalengineeringschools.org/2014/a-beginners-
quide-to-circuit-diagrams/

ISA Electrical Symbols: http://avanceon.com/wp-content/uploads/2017/01/1SA_5.5.pdf

OSHA Electrical Safety: https://www.osha.gov/dte/grant_materials/fy07/sh-16615-07/train-the-
trainer_manual2.pdf



https://www.edrawsoft.com/pid-legend.php
http://www.industrialcontrolsonline.com/training/online/how-construct-wiring-diagrams
http://www.industrialcontrolsonline.com/training/online/how-construct-wiring-diagrams
http://www.electricalengineeringschools.org/2014/a-beginners-guide-to-circuit-diagrams/
http://www.electricalengineeringschools.org/2014/a-beginners-guide-to-circuit-diagrams/
http://avanceon.com/wp-content/uploads/2017/01/ISA_5.5.pdf
https://www.osha.gov/dte/grant_materials/fy07/sh-16615-07/train-the-trainer_manual2.pdf
https://www.osha.gov/dte/grant_materials/fy07/sh-16615-07/train-the-trainer_manual2.pdf

Appendix H: Project Work Logs
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Date Work Description Start End Time Break Hours Total Location
Time Hours Hours
5/23/2016 | Mobilization of project. Purchase and gathering of lab materials. Review 6:30 PM 9:30 PM 0 3.00 3.00 Remote
of project statement. Analysis of safety risks and requirements
5/24/2016 | In-lab work. Tracing of existing process and process equipment. 6:30 PM 9:30 PM 0 3.00 6.00 On-site
Gathering information, part numbers, etc.
5/26/2016 | Initialization of AutoCAD environment. Documentation and 6:30 PM 8:30 PM 0 2.00 8.00 Home
summarization of work performed
5/28/2016 | P&ID design of current process. List of process equipment 8:00 AM 12:00 PM 0 4.00 12.00 Home
5/31/2016 | P&ID design of current process 6:30 PM 9:30 PM 0 3.00 15.00 Home
6/2/2016 Meeting with Ed Evans 4:00 PM 4:30 PM 0 0.50 15.50 Whitby
6/7/2016 P&ID design of current process 6:30 PM 9:30 PM 0 3.00 18.50 Home
6/8/2016 P&ID design of current process 6:30 PM 9:30 PM 0 3.00 21.50 Home
6/21/2016 | In-lab testing of analog output objects (I/P converters for the control 5:00 PM 9:00 PM 0 4.00 25.50 On-site
valves
6/22/2016 | In-lab zesting of analog output objects (I/P converters for the control 6:00 PM 10:00 PM 4.00 29.50 Whitby
valves). Offsite summarization of data. Research of process equipment
for proposed system.
6/23/2016 | Summary sheet for 6/23 12:00 PM 1:00 PM 0 1.00 30.50 Remote
6/27/2016 | In-lab comparison of P&ID to existing system. Revisions to AutoCAD as 6:30 PM 9:30 PM 0 3.00 33.50 On-site
result. Evaluation of electrical safety
6/28/2016 | Evaluation of pump, power supply, flow meters 6:00 PM 9:30 PM 0 3.50 37.00 On-site
6/29/2016 | Purchase of tools, garden hose, adapter 4:00 PM 5:00 PM 0 1.00 38.00 Remote
6/29/2016 | Testing of field input devices 5:00 PM 9:00 PM 0 4.00 42.00 On-site
6/29/2016 | Summary sheet for 6/30 9:00 PM 9:30 PM 0 0.50 42.50 Home
6/30/2016 | In-lab testing of select analog input devices 3:00 PM 4:00 PM 0 1.00 43.50 Home
6/30/2016 | Meeting with Ed Evans 4:00 PM 4:30 PM 0 0.50 44.00 Home
7/3/2016 Revised P&ID Creation 9:00 AM 1:00 PM 0.5 3.50 47.50 Home
7/5/2016 Revised P&ID Creation 4:00 PM 8:00 PM 0 4.00 51.50 Office
716/2016 Draft Bill of Material for Control System 4:00 PM 6:00 PM 0 2.00 53.50 Office
7172016 Evaluation of existing control system design 5:00 PM 9:00 PM 0 4.00 57.50 On-site
718/2016 Evaluation of existing control system design 5:00 PM 9:00 PM 0 4.00 61.50 On-site
7/9/2016 Research for potential tank replacement 1:00 PM 2:00 PM 0 1.00 62.50 Home
7/9/2016 Report Writing 2:00 PM 4:00 PM 0 2.00 64.50 Home
11/9/2016 | Report Writing 1:00 PM 4:00 PM 0 3.00 67.50 Home
12/20/2016 | Report Writing 4:00 PM 8:00 PM 0 4.00 71.50 Remote
12/21/2016 | Report Writing 6:00 PM 10:00 PM 0 4.00 75.50 Home
12/22/2016 | Report Writing 4:00 PM 8:00 PM 0 4.00 79.50 Home
1/4/2017 Report Writing 4:00 PM 8:00 PM 0 4.00 83.50 Home
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Date Work Description Start End Time Break Hours Total Location
Time Hours Hours

1/5/2017 Report Writing 4:00 PM 8:00 PM 0 4.00 87.50 Remote
1/6/2017 Report Writing 4:00 PM 8:00 PM 0 4.00 91.50 Home
1/23/2017 | Report Writing 6:00 PM 10:00 PM 0 4.00 95.50 Remote
1/24/2017 | Evaluation of process safety 6:00 PM 8:00 PM 0 2.00 97.50 Remote
1/25/2017 | Evaluate existing control system design from documentation 6:00 PM 9:00 PM 0 3.00 100.50 Home
1/26/2017 | AutoCAD Schematics for New Control System 6:00 PM 10:00 PM 0 4.00 104.50 Home
1/27/2017 | AutoCAD I/O for New Control System 6:00 PM 10:00 PM 0 4.00 108.50 Home
1/30/2017 | AutoCAD I/O for New Control System 6:00 PM 10:00 PM 0 4.00 112.50 Home
1/31/2017 | AutoCAD I/O for New Control System 6:00 PM 10:00 PM 0 4.00 116.50 Home
2/1/2017 Changes to Proposed P&ID 6:00 PM 8:00 PM 0 2.00 118.50 Home
2/2/2017 Review of Progress with DCTech engineer 12:00 PM 2:00 PM 0 2.00 120.50 Office
2/3/2017 AutoCAD Panel Layout 6:00 PM 9:30 PM 0 3.50 124.00 Home
2/5/2017 Safety Analysis 12:30 PM 2:30 PM 0 2.00 126.00 Office
2/6/2017 Report Writing 1:30 PM 7:30 PM 0 6.00 132.00 Office
2/7/2017 Correspondance for Report Transmittal 1:30 PM 2:30 PM 0 1.00 133.00 Home
2/8/2017 AutoCAD Panel layout 6:00 PM 10:00 PM 0 4.00 137.00 Home
2/13/2017 | AutoCAD Panel layout 6:00 PM 9:30 PM 0 3.50 140.50 Home
2/14/2017 | AutoCAD Panel layout 6:00 PM 9:30 PM 0 3.50 144.00 Home
2/20/2017 | AutoCAD 120 VAC wiring 6:00 PM 10:00 PM 0 4.00 148.00 Home
2/21/2017 | AutoCAD 120 VAC wiring 6:00 PM 10:00 PM 0 4.00 152.00 Home
2/27/2017 | Design review 12:00 PM 2:30 PM 0 2.50 154.50 Office
2/27/2017 | Revisions to design based off meeeting 6:00 PM 9:30 PM 0 3.50 158.00 Home
2/28/2017 | AutoCAD 24 VDC wiring 8:00 AM 2:30 PM 0.5 6.00 164.00 Office
2/28/2017 | Design review 2:30 PM 3:00 PM 0 0.50 164.50 Office
2/28/2017 | AutoCAD Terminal Strip diagrams 6:00 PM 9:30 PM 0 3.50 168.00 Home
3/1/2017 AutoCAD Terminal Strip diagrams 6:00 PM 9:30 PM 0 3.50 171.50 Home
3/3/2017 AutoCAD 1/O Schematics 10:00 AM | 4:00 PM 1 5.00 176.50 Home
3/6/2017 AutoCAD 1/O Schematics 8:00 AM 2:30 PM 1 5.50 182.00 Office
3/4/2017 Design review 8:00 AM 9:00 AM 0 1.00 183.00 Home
3/6/2017 Revisions to design 8:00 AM 12:00 PM 0 4.00 187.00 Office
3/8/2017 Meeting with Ed Evans 2:30 PM 3:00 PM 0 0.50 187.50 Remote
3/28/2017 | Revisions to design 1:00 PM 7:00 PM 0 6.00 193.50 Home
3/29/2017 | Revisions to report 1:00 PM 8:00 PM 0 7.00 200.50 Home
3/30/2017 | Revisions to report 1:00 PM 5:00 PM 0 4.00 204.50 Home
4/6/2017 Revisions to report 8:00 AM 11:00 AM 0 3.00 207.50 Office
4/11/2017 | Finalization of materials 2:00 PM 5:00 PM 1 2.00 209.50 Office




