RTS & LabSys Benefits FAHOOKS

g &Assoclates, Inc.

o Glven the investment you have made In test
chambers and personnel to operate these
chambers, RTS and LabSys help to maximize
these investments and get as much testing
through the lab as possible

o Besides automating day-to-day operations,
RTS and LabSys help with audits
+ RTS Is used by CSA and UL for their test

chambers so they are familiar with the reports
RTS generates



RTS - Automatic Calibration

HOOKS

&Associlates, lnc.

Press a button to perform the calibration and generate

reports with UofM - No tweaking of pots

RTS communicates with temperature and power

standards to get the actual data

Device is calibrated in the system so all losses are

corrected for

Downtime minimized with automated processes

Refrigeration Technology VAW Calibration Report Page 1
Calibrated By Tech Name Temperature 81°F Test Start 06M14/16 9:09:21
Test number 57080 Humidity 51% RH Test End 06/14/16 10:07-42
Room&Stall 20-08 Average Time 90
Equipment: Yokogawa 3000 SN:91LC16429 Actual Sample Rate 05
Comment

Version VAWCal vb.1
Test Description System Actual Test Result Lower Limit  Upper Limit Status  Uncertainty Fero Gain % Error Std Dew
120 V Mid Range Voltage 114.5631 1147841 112.84 116.28 Pass 0.218 0 0.905421 0.2 D.0048
120 V Mid Range Amperage 1.60629 1.6089 1.67085 1.72173 Pass 0.0077 0.000116 0.909188 0.15 0.00108
120 W Mid Rangs Wattage 194.3335 194.741 188.5 200.18 Pass 0.31 1 0.905002 0.21 0.1375
120 WV Mid Range Voltage 115.0328 115.0059 113.31 116.78 Pass 0.218 0 0.906654 -0.02 0.0061
120 W Mid Range Amperage 1.70801 1.7087 1.688328 1.73454 Pass 0.0077 D.0D0116 D.00028 -0.01 0.0013
120 W Mid Range Wattage 196.5782 1965172 190.65 202.48 Pass 0.316 0 0.996208 -0.03 0.1623
120 W Low Range Wattage 10.0176 0.065 072 10.32 Pass -0.563 0.0008
120 V High Range Amperage 4 20651 4.208 423206 436098 Pass -0.01 0.00254
120 V High Range Wattage 403.5336 404523 478.73 508.34 Pass 0.2 0.204
120 WV Mid Range Watt-hrs 32.11 32.28 305 33.72 Pass 0.53

0V Mid Range Voltage TIOEZIE TI0 4030 B.0% 700 Fass e ] T T 004701 o071 00067
220 V Mid Range Amperage 0.84900 0.8497 0.83635 0.86183 Pass 0.0077 0.000116 0.989515 0.07 0.0004
220 W Mid Range Wattage 1048811 104 8514 1280.03 200.73 Pass 0.31 i 0.008722 -0.02 0.008
220 V Low Range Wattage 10.0405 10.078 o.74 10.34 Pass 0.35 0.0147
220 V High Range Amperage 2.15827 2.158 2.1250 2.19084 Pass 0.03 0.00088
220 V High Range Wattage 406.8092 407.154 481.71 511.51 Pass 0.1 D.2448
220 W Mid Range Watt-hrs 27.27 27.31 25.01 28.83 Pass 0.15



HOOKS
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RTS - Automatic Calibration

o This view shows calibration dates for all devices
connected with test stalls for the lab

+ Makes calibration management easier

Calibration Overview

Stall Vaw Cal Vaw TC TC Cal TC Cal TC Psl Psi Cal Psi Cal CL CL Cal CLC
Due Test Months | Date Due Test Months | Date Due Months | Date Due
Num Due Num Due Due

01- 10 08/25/16 @ 08/25/17 T819 10 08/24/16 | 08/24/17 T759 10 8/24/2016 @ 8/24/201T7 7750 | 10 8/24/2016 | 8/24,
01 8:00:49 8:00:49 2:08:22 2:08:
AM AM PM PM
01- 10 08/25/16  08/25/17 T8&20 10 08/24/16 | 08/24/17 T7a0 10 8/24/2016 @ 8/24/2017 7751 | 10 8/24/2016 @ 8/24,
02 8:05:34 8:05:34 2:42:10 2:42:
AN AM PM PM
01- 10 08/25/16 | 08/25/17 @ 7821 10 08/24/16 | 0B/24/17 T762 10 8/24/2016 @ &/24/201T7 7752 | 10 8/24/2016 | &/24,
03 8:09:50 8:09:50 3:19:25 310
AM AM PM PM
01- 10 08/25/16 | 08/25/17 @ T822 10 08/24/16 | 08/24/17 T783 10 8/24/2016 8/24/201T7 7753 | 10 8/24/2016 | 8/24,
04 8:12:21 8:12:21 3:47:27 3:4T:
AM AM PM PM
01- 10 08/25/16  08/25/17 T824 10 08/24/16 | 08/24/17 T789 10 8/24/2016 @ 8/24/2017 7755 | 10 8/25/2016 @ 8/25,

05 8:15:02 8:15:02 £:22:08 6:22: 7
2



RTS - Automatic Reports

£ &Associates, lnc.

o RTS checks for stability and starts/stops
the test at the appropriate time

o PDFs available immediately at end of test
for lab/engineer to make decisions
quickly
o Example of auto-gen 2014 energy test
PDF

+ These annotations are also on the real-time

Long-time Automatic Defrost Diagram for Cycling Compressors
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LabSys - Finding data

HOOKS
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o Result data for a request automatically shows up in request

Each step of the
request is tracked
with comments

Status of request
is tracked

Test data
associated with a
lab request is
automatically
connected with
that request

Add Slep Mark As Complete Add Comment Clone Step Batch Assngn
H%. . m =
Complete Ryl DOE -
F1 Department
of Energy
o ) Testing
6/5/2017 9:50:25 AM - - Status for the step titled DOE - Department

of Energy Testing has changed. The new status is now Complete.

Request Attachments Add File

Request Log

4/7/2017 9:09:16 AM Request status changed to: Submitted

Resuit Data - Completed Tests

16762 ] G Energy-Refrigeration-DOE 17P0046 -
16770 [ Gy @ Energy-Refrigeration-DOE 17P0049 -

16813 [ ) @ Energy-Refrigeration-DOE 17P0049 -
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RTS - Data Summarization

o Multiple test results can be added quickly into an
Excel Summary by typing the test number and
pressing the button

o Engineers and techs should never have to manually
type data into Excel

o Spreadsheet also provides a link to the PDF report

Wi N o s w

[
= O

A B C D E F G H I J K L M N 0 P Q R
Get Aham
Summar Y
Avg
Test  Product Control ADC Percent Right Avg Watts Total
Number ID Stall Settings CabAvg FrzAvg Kwh24 Run Left Amb Amb AvgOn Avg Off CycPerHr Wattson Defrost Defrost PPKwh24 TPKwh24

2052 15P0159 02-01 Med/Med
2051 15P0160 02-02 Med/Med
2050 15P0156 02-03 Med/Med
2049 15P0161 02-04 Med/Med
2048 15P0157 02-05 Med/Med
2047 15P0155 02-06 Med/Med
2046 15P0158 02-07 Med/Med
2045 15P0162 02-08 Med/Med
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RTS - Replay

RTS can ‘replay’ .csv test data through the test script in order
to correct for issues like:

+ Ambient issue at start of test

+ Incorrect labeling or state detection

+ Wrong test run initially

+ Correct an issue with the test script

This feature can save many hours to reclaim a test that would
have been useless

New PDF auto-generated in LabResults

Replay station looks just like a physical test station except
that it reads from a .csv instead of physical I/O

Takes about 30 seconds to replay a test ) DOE R -

-4 DOE Rm2 -

-4} DOE Rm3 -

£1- 4 Replay CSV -

--»-?- 01 - Cycle Test v20.6 Complete TN:7715]
f-o 02 - Tdle

f-¢- 03 - Idle

o 04 - Tdle

f-o 05 - Idle

o 06 - Tdle
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RTS - Data Visualization

[E% Rts - 19-07 - Trend m (=B8] X
Connections Edit User View Trending Tree Stalls Special Window Help .
BB ESRD AN BT LAPD B RTSMan is a
Il Fr= 19-07 - Status - Scott Hellmer | = || @ |[ 82 | [| A119-07 - Trend (EE = windows
Al )_User )_Free )_View ) Contro) Custom) 1:55:4¢ s86.92,8.17 19-07
{0} 04-01 - Cycle v20.2- Typical cycle starl » Foll 3% é — e T exec utab I e
f S — o 3 S [Enrl[A]2] " Wattsge W Freezer Cab .
£) 04-02 - Cycle v20.2- Typical cycle starl @U" fa — T : T 7 T T T : ] ) T ; : : in Stal Ied on
f - 04-03 - Test results deleted [T s @
% 04-04 - Test results deleted CURRENT values 1 3:45-50 1
I &04_05'1‘“ _Power Factor (098 C||ent PCS to see
y #-53¢ 04-06 - Aham - Typical cycle started Voltage V. [115. -ti
5 0407 e e i real-time data
% 04-08 - Idle Wattage W [
= Kwatt Hours (2. It a||OWS the
i e prxramf operator to
a ;i L .
[AHAM Energy E]  Ambient 8962 % P ’
Description Entry  Frez Door [-999.00 |
Engineer "Cab Door 99900 ] & StOp and start
_FA1 870 |2
Model Number e 400 tests
Serial Number s _FA3 [3.68
Product Type FA4 259 |
| FA 469 — Enter setup data
- | EC Evap In [-2.81 ) )
S |ECEvapOut 002 View different
Test Type _CA1 144 90
CA2 (47 91
Con"npressorType :CA3 45 95 s i trendS
o5 ooty o RC Evap In ‘“—1'- i 600 700 500 500 000 100 200 300 400 =00 500
- — 1 1 1 18 1
Charge RCEwpOu 13651 i o i See current state
Comment 1 < (&
Comment 2 - = %5 UUU ey — . 3 ] [ Of the teSt
State Settings A o] 0:0:0 M — S Vokage (1152 ke .
7 — Y 0:0:0 NP — Amps A [1094 || » ——
Temperature units _CIF ) ,;§?‘ 0-0-0 — an Wattage W 2345 ] . —V,_i
Channel pointto use - [ & 0:0:4 — - ' . e e
0:0:3 o — -
:::r)tolfnditions Qham: == % L 0:0:3 — Freazer B3 s
= — oo — & 0:0:3 - — - - cab [4604 || » ““»-_4
op conditions After Recovery,3 0:0:0 - v F ;
Tests fo run ool 0:0:0 - e - Al CISEN
Stable Groups Freezer and Cab, 1 2 R L0 - - o | TN
. ’L' 0:0:0 - - = || cab Door E
6 Hours 6 0:0:0 o FA1 B81F || # "]
i ——— S = 0:0:0 M S o e |
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LabSys - Management EYHOOKS
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o Reports to track lab Capacity and First Pass
yield over time

Lab Capacity Request Track

Lab Name Request Count
Lab Name 1 14— = Back Log
12 - /..-—"\________.- Not Ready
1[} . \ — Active
g 2
o b- ——"/\____._-——
44 \
2]
0 - - .
5/17/2017  5/21/2017  5/28/2017  6/4/2017  6/11/2017
Lab Name 2 14 —— Back Log
12 1 Not Ready
10 | ___-—-—_\ — ACtive
: 4
o 64
47 /‘\_____..—-—"""—
2— \
0

572017 5/21/2017  5/28/2017  6/4/2017  ©/11/2017



LabSys-RTS Integration FAHOOKS
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o Entering data twice Is time consuming and
leads to errors. This Is minimized by:

+ RTSMan dropdowns are populated by Requests
and Units from LabSys

+ RTS changes current location of Unit in Labsys
when test starts

+ Calibration dates are pulled from RTS into Labsys



Access to data EAHOOKS
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o Providing appropriate access to lab data
allows decisions to be made faster

+ Anyone on the Company LAN can access real-
time trend data and result data.

x This can be limited If desired

+ Install script provided to set up client PCs for real-
time access.



