Statistical Process Control (SPC)
March 2020 — Spring Bleaching Committee Meeting
Process Engineer — Hazel Babu




PRESENTATION AGENDA

Historical Process Changes
Continuous Improvement
Plan

Implementation

Process Changes today

Evaluation
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STATISTICAL PROCESS CONTROL (SPC)

SPC is a graph used to study how a process changes over time
Data is plotted in real time
Values on the charts are compared to “rules”, based on statistical analysis

If a rule is violated, operators respond to violations with standardized
responses

Process values return back to the target range
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WHY SPC?

To standardize operator response/reduce operator
variability

|

To identify reasons for process variability

|

To reduce process variability
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BEFORE 2016

Bleach Plant Upper Limit 80.00|  125.00 87.00 75.00 11.00 62.00 5.61 5.00 3200.00|  -200.00 15.00 1.60]  1050.00
Logsheet Target 70.00|  110.00 035 85.00 65.00 1060 53.00 4.75 23.00 410 -300.00 0.00 110 705.00
Lower Limit 60.00 60.00 78.00 £0.00 1020 44.00 3.46 281 1700.00| -375.00|  -15.00 070 35000
TETE * | EOP NaOH % EOP‘::OH Oxygen Flow | EOP H202 f‘?xzf‘:“n:“ EOIC;:Tfer EOP pH Mei::’red EoppHat = EOPBright EOP Residual Eo;n'i:')"’a &C::E:(:::f EOP Kappa wse(‘:tli\ht:;h chcr.::g:;w Ri'i‘:gek"’ F[:l‘:‘:';f':s C');Eg{’i‘:'i:r (I:)r:egoMzixr
%) {3 kg/h) Dosage e &= (pH) Tee 25c 150) @/l T o " (Kapea) = T e = = =
~ |02-16-20 15:00
B 02-16-20 16:00 1.48 7600  111.00 030 82.00 65.00 9.80 77.00 1074, 50.50 4.59 4900 128400 42600  -14.00 098 628.00
Bl 02-15-20 17:00
Bl 02-16-20 18:00 147 7600  109.00 030 82.00 65.00 9.80 77.00 10.74 5.00 4250 128200| -402.00|  -14.00 104 657.00
B 02-16-20 19:00
Bl 02-16-20 20:00 1.45 7600/ 112.00 030 82.00 65.00 9.90 75.00 10.82 51.70 4.80 4160 1269.00| -436.00 -9.00 106 691.00
B 02-15-20 21:00
B 02-16-20 22:00 1.43 7400/ 111.00 030 83.00 65.00 9.90 73.00 1077 4.10 4000 130400 -396.00 -9.00 096  654.00
B 02-16-20 23:00
Bl 02-17-20 00:00 1.31 66.00)  110.00 030 82.00 65.00 9.90 77.00 10.87 51.00 4.22 3990 128800 -396.00 -9.00 097 674.00
B 02-17-20 01:00
B 02-17-20 02:00 1.23 59.00 97.00 030 82.00 65.00 9.90 72.00 1075 5.10 39.50 127200 -400.00 -6.00 116 706.00
Bl 02-17-20 03:00
Bl 02-17-20 04:00 1.27 56.00 97.00 030 82.00 66.00 9.70 74.00 1054 51.10 5.14 4050 1264.00| -400.00 -1.00 123 731.00
B 02-17-20 05:00
B 02-17-20 06:00
Bl 02-17-20 07:00
B 02-17-20 02:00 1.38 59.00 92.00 82.00 70.00 9.80 76.00 10.72 50.90 4.80 4100 124600 -412.00 -1.00 116 626.00
B 02-17-20 09:00
Bl 02-17-20 10:00 1.26 58.00 92.00 82.00 68.00 9.70 74.00 1054 53.20 3.93 4100 1243.00| -426.00 -1.00 101 544.00
B 02-17-20 11:00
B 02-17-20 12:00 1.30 61.80|  102.00 030 82.00 68.00 9.70 75.00 1057 53.70 4.04 3942 124500 -445.00 -1.00 102 645.00
Bl 02-17-20 13:00
Bl 02-17-20 14:00 1.36 65.00]  103.00 030 82.00 66.00 9.70 76.00 1059 54.20 3.80 4080 1234.00| -463.00 -1.00 099  610.00
L]
* Routine tests
L]
* Process cha NgeS were based on operator experience
L] L) L) L] L) L)
* Va rlablllty IN pProcess control, new operator training
V]
/3)
® \:2

Over operating/under operating
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EXAMPLE (PRE-2016)

Operator A
B Eop Kappa Target =4.5 B 1000 o lN: 1000,0 INCHERTERL Caur 0D 123 22 RS |sva4@19 CHENICAL
S Nyt g $ 60.89 /AD il
M Eop Kappa Test =4.00 WO HND WASH STHACES ™ -3
RK.F. CTRL S —
mCurrent DO Bias = 11.0%  [EEEESEER i ~ HPY
. DOSE=2.63%CLO2
B Therefore, cut DO Bias to TTRIN= 6.6%
7.0-8.0% _
M Based on operator S ocie RATI0= 35 03 S HCTRL iaga mosase  cloz posaee
i . 63 ) 10 senser | 8.99 -_ES#%?.ZL:L @.991%C102|
experlence |35. ; 9.296%H202| 8.96 LPH
- : ILPH W6
1S : 1105 LPH|S S: 6
0:32.5% |0: 0:55
FYCZ71 [
Operator B TR L STHIL
HE 5.8 o aTh
M If Incoming Kappa = 30.0 N3OK D0SAGE N1ON_ 1_pRsasE oK D05,
0. 00SPT e e ISPT 0._086 !
. {=0. a .0 49 XNaOH .01 XNaOH |
W Best operating range = 2.2 R 3 TR
5:9.00LPH f 6L
-2.4% CLO2 applied (DO) 8 s T = ? iSTR
Operator C

Look back at old paper logs

to see how other operators Opportunity to reduce operator variability!
handled similar situations A

=
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STATISTICAL PROCESS CONTROL AT DRYDEN MILL

Change LOgS Time | Operator Elo.(ppw K Factor go EoP Kappa

irst gen. rules

I 1 2 1' }» 2
1 L z e I 1 } T ZONE D

* Paper logs

INDIVIDUAL

ZONE D

" EOP KAPPA VARIABLE CONTROL CHART

When to Adjust Rules|

Rule”ONE™: 1 “live” points
in Outside Zone any side

Rule”TWO™: 2 “live™” points

same side out of 5
points total on either side

r V I W How to Adjust Rules
Rule"ONE" is violated, o p pH at 25C
apply +/- 7 DO Bias from T30 PRETUBE PH 0 INLET PH
Rule"TWO" is violated,
apply +/- 5 DO Bias from
current DO Bias
Rule"THREE" is violated,
apply +/- 3 DO Bias from
current DO Bias

« Excel Charts ]
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BLEACH PLANT OPPORTUNITY LOG

Doiﬁtar BLEACH PLANT CHANGE LOG
BMQ
?;:Z Parameter Initial Value | Final Value Reason for Change Wt cnbe v o Ciae Wi e e
se i .24 [D \ o/ Sh , .
- Og,cuokeggg 20|29 21Fx Beighl Ao/ sID € @ T8 ST o
1 D2 Chuy Dog]| 124 3a  |Datfa beight pdcK
s | Qe Bw | 15 v i
Qrow Es PHseT il J07 | 1§
1S [ Cae o : &1 : Hes
vod ap Ao — ; Broung — STocic —(CALPA- I
o2 G o [ [ B it 2
0w |0, thest = ,4%‘,
G et o mm—
B fop iy | oW by s Treppo -
0 ' 7(4 72 Y2 ¢
(ﬁ/‘/ Do L& MA/ | )
(82 | Do bias (g cof KaerA
6 s e e T o
3‘? D Bad S| & Loy lijf /ZM/A’
, 0 [, Cu : . Dr A7
P is , // ey
g &2 L gty 2 2 hua
) > 9 0r S 28|y Pt =
e B i Bt =
& 7» N VO ~ - —
Zooil T o] & Ragt Aot
yalles
Form Referen Vi ] —
e None _— 7/15/2015 |Ha’U (Jl\?g:fes- Print as needed “meﬁefefenre Re;lﬁzms Nane- Print as needed 8




FAS = A o

AVERAGE [MOVING RANGE AVERAGE

When To Adjust

EOP KAPPA VARIABLE CONTROL CHART (1 & MR ) L i ST
I RpAE<
oae | <o 19 /s I
Tme | 4:00 | 5:00 | 6:00 | 7:00 | 8:00 | 9:00 | 10:00 | 11:00 | 12:00 | 13:00 | 14:00 | 15:00 | 16:00] 17:00 | 18:00 | 19:00 | 20:00 | 21:00 | 22:00] 23:00 | 0:00 | 1:00 | 2:00 | 3:00 I

1) 1 "live" point in Zone D
(any side)

11) 2 out of 3 "live" points
in Zone C or higher (same
side) MUST INCLUDE
CURRENT "LIVE" POINT

I11) 4 out of 5 "live" points
in Zone B or higher (same
side) MUST INCLUDE
CURRENT "LIVE" POINT

IV) 8 "live" pointsina
row in Zone A or higher
(same side) MUST
INCLUDE CURRENT "LIVE"
POINT

Note When bleach plant

production is back to be
equal or greater than 975
tpd, please set the DO Bias
at 0 and start the charting

Chemical Change
Lag Times:
2 hours

Rule of Thumb:
1. If Rule "ONE" is
violated, apply +/-
15% DO Bias.
2. If Rule "TWQ" is
violated, apply +/-
10% DO Bias.
3. If Rule "Three" is
violated, apply +/-
L% Riac
4. If Rule "Four" is
violated, set the DO
Bias at 0% or remain
DO Bias at 0%

ot o S 5] (oG4 19591650

svscn raaueton [/ o | 16 0] Jsu | o su) Josa) sosz V1o50 )iz oo | josol voselesol 7624 j6&hs™ (8] (/o4
/l (|a|(>|0|9|9|9|4§%”|°@‘[1l#|9|fl<|5|4|

INDIVIDUAL

poBas | [l A | ~| <] (l =
=it | l‘ﬂ' 54213 33U
B e (,| ol ulm DA AR RARC AN, 11361
4:00 5:00 6:0f 8:0 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00 0:0f 1:00 2:00 3:00
ZONED
3s=5.9
) ZONEC
2s= 5.4 / \\ o e s s s S M B
/I \\ K/l ZONEB
] » : 710
L R e B e e o e e = ——-’L—-—-‘/“—— '——-'—""'-—ﬁ—-—IL—A‘—————————w
. ] N / \
\ / \ Z \ ZONE A
\ t . \ L 7 \
CL=4.4 - Q .
\C :? i \\ /<'( ;?\\ // \ ZONE A
)\ T N 17
As=3.9- \V IF \> A 7 =
\\ // —_] ZONEB
A\
25% 3.4 = e
4 ZONE C
-3s=2.9~
ZONED
B 6 weeks of good data (at minimum)
1. Production>900 TPD
3s=1.9 =il o
. 2. Conductivity (Carryover) <10,000 Mmhos
O
2 3. BSAcid<5%*
& '\ Operator Input! °
[0) VRN VALY
> . X 2N 7N
$ _| 1. Experience = i %
(o] [ S 74 X
= 2.  Bump Tests = L — = N
i e p - - o e 9
nn_ ¢ I AV | ~




4.00 500 6:00 700 g:00 900 10:00 11:00 12:00 1300 1400 15:00 1E:00 1700 1800 19:00 20:00 21:00 2200 23:00 0:00 100 200 300 |
FZOMNE D
3s=5.9
L - " " o .
- If time spent in zone is >75%, then tighten I
it limits
2= 84—l E e e e e e
™
1
II ‘.1'. ZONE B
masl I 9SS IS S A A S A A A S —
2 1s=4.9 Y X . N T
= ]il' | \-/ o ZOME A
= CL= 44— - - /./ \-\\- i -
: - ] ‘\‘\\ 7 N P
\'//r”l\\ I'rl \‘; \‘i' ZOME A
-1s=3.9- Qé 0 X S A S A A SO
ZONE B
2s=34-AL------L-"d - 1 .l -t -l - -\ -4 -\ -\
ZONE C
-3s= 2.9
ZONE D
Moving Range = ZONE D
3s=1.9 !f }\T\ Current EoP Kappa - Previous Eop Kappa
B T Ideal: <0.6
E Ir! Ih‘l._Il I I I I I I I I I
o : - Moving Range is dependent on rules and
z r;’ H\ process conditions.
0O Tp- ] | |
R=0.6
- I » x 5 pal
< Z Xy = TS 7
\?— - ‘I — \ﬂ_ _‘1’ \\ /./ \\.
| —— B I R ! ¥ <
0.0 "




STATISTICAL PROCESS CONTROL - EOP KAPPA

EOP KAPPA VARIABLE CONTROL CHART [SEARIEIN o nnre | Moz feoee [ Bojame | 89 Seal Cona

Tag Description Min| Max  Current
EEOP_KAPPA EOP STAGE KAPPA 2.50 6 5.13
- 40XY011C_RI0B.0P D0 KAPPAFACTOR CONTROL BIAS -40 100 5.0
When to Ad USt RUIes IEOP_KAPPA_V\FI'F EOP_KAPPA Wait Time Filter 0 120 50
Rule"ONE": 1 "live" points Outside Zone
in Outside Zone any side 5.60
Zone A | ‘
Rule”"TWO": 2 "live" points z o
in Zone A on the same side | [ one. B-xX e B Iy P A
out of 3 "live™ points total éll.im.Zonta-"e Y | : o9 o g P e - e . 'y
on either side " $Z NP ! -t ¢ ® ¢ >—e o et
) «20| AT ZONE s 2 ‘
Rule"THREE": 4 "live" . Y
points in Zone B on the Zona B ‘ ' 1 ' | I { ' | I { ?
same side out of 5 "live" -
points total on either side Zone A
R”.Ie FQUR -9 . Iwe_ el | Outside Zone
points in a row in Aim
Zone or hlgher(same Slde) i]ﬁ:[ll] 06:00 07:00 08:00 09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00 20-02-11 01:00 02:00 03:00 04
How to Adjust Rules : - . ’3';“ ; .
" "l Eop pH at 25C 9 12 10.65gE2p pH at 25C 9 12 10.48
Rule”ONE" is violated,
apply +/- 7 DO Bias from 'I:SO PRETUBE PH 9 20 11.0 'I:?O INLET PH 9 20 11.1
Rule"TWO" is violated, | e
apply +/- 5 DO Bias from | i B
current DO Bias o s i I . o “
- - 10.60 i — " 1060 N S
Rule"THREE" is violated, |« — L 4 L3 s —— ¥
apply +/- 3 DO Bias from e 0a
current DO Bias g g
Rule"FOUR" is violated, | sx 220
apply +/- 2 DO Bias from ’ 200306 02:00 04:00 06:00 08:00 10:00 ! 20-03-06 02:00 04:00 06:00 02:00 10:00
current DO Bias lﬂ«*'ﬂm 2R~ 'Mz{:spa-i“ = 900305 ZH 'uu}us»ﬁ-ﬂl
o o m € & F @ € B N @ 2 9 * bt

2020-03-06

o)
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ALARMS, WAIT TIME FILTER AND OPERATOR

ACKNOWLEDGMENTS

, EOP KAPPA VARIABLE CONTROL CHART [SRGEIREHE “00 7o | 72| “or | s
-

_\Tag _ _ Description Max | Current
IEDP7MPPA7UCL EOP_KAPPA_UCL 250 6 561
H CALC.EOP_KAPPA_UAL EOP_KAPPA_UAL P [ 5.32
When to Adjust Rules NcALCEOP KAPPA UBL EOP KAPPA UBL 250 6 504
Bule"O!\IE": 1 "live” pc_>ints Outside Zone
in Outside Zone any side | s
Zone A
Rule"TWO": 2 "live™ points Z B
in Zone A on the same side | ,,, one
out of 3 "live" points total Aim-Zone p: : 3 a
on either side Rim 7 .  J .
. 3 mZone
Rule"THREE": 4 "live” . ® ¢
points in Zone B on the Zohe B
same side out of 5 "live™ -
points total on either side Zone A
Rule”"FOUR™: 9 "live” Outside Zone
points in a row in Aim w
Zone or higher(same SidE) 05:30 06:00 06:30 07:00 07:30 12:00 12:30 13:00 13:30

L) S

How to Adjust Rules

v

Rule"ONE" is violated,  [HEoPPHat25C . [mnmos 9 12 1048

T30 PRETUBE PH 9 20 11.1

apply +/- 7 DO Bias from th

Rule"TWO" is violated, |1

apply +/- 5 DO Bias from |5

current DO Bias o 3 L

Rule"THREE" is violated, |1 —¢ —— ¢

apply +/- 3 DO Bias from |

current DO Bias o

Rule"FOUR" is violated, | ox

apply +/- 2 D0 Bias from 200306 200306 oz 0400 6w ) og0 1000

/}
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A U D

EOP KAPPA VARIABLE CONTROL CHART [SRS BT 2 i [ s e | Zus | % e

_Tag _ Description Min|  Max| Current
IEOPfKAPPAfUCL EOP_KAPPA_UCL 250 6 561
- CALC EOP_KAPPA_UAL EOP_KAPPA_UAL 250 6 532
When to AdIUSt RUIeS ICALC,EOP KAPPA UBL EOP KAPPA UBL 250 6 5.04
Rule"ONE": 1 "live” points Outside Zone
in Outside Zone any side | s Zone A p\
Rule"TWO": 2 "live" points ' 4 & ® ‘ 7T ]
in Zone A on the same side | Zone B gl ‘ & porg
out of 3 "live” points total AigrZone ® ¢ - ® 8 - =
on either side A2 o— ¢ | ——
] s im Zone
Rule"THREE": 4 "live" o
points in Zone B on the Zone B’
same side out of 5 "live” S '
points total on either side Zone A
Rule"FOUR™: 9 "live” Outside Zone
points in a row in Aim =
Zone Or hlgher{same Slde) | 10:30 11:00 11:30 12:00 12:30 13:00 13:30 14:00 14:30 15:00 15:30 16:00 16:30 17:00 17:30 18:00 18:30 19:00 19:30 20:00 20:30
How to Adjust Rules i =
Rule"ONE" is violated, HEop pH at 25C 9 12 10.48
apply +- 7 DO Bias from 'I:?O PRETUBE PH ; 9 20 11.1
Rule"TWO" is violated, e 0.02.09 121580 R
apply +/- 5 DO Bias from B
current DO Bias o
- 4 Y —
Rule"THREE" is violated, | ' _— ®
apply +/- 3 DO Bias from |"% Equipm
current DO BIaS gig Comment:
Rule"FOUR" is violated, 223]
apply +/- 2 DO Bias from : 20-03-06 04:00 06:00 08:00 10:00
current DO Bias lq:l«vn.n:g.ns BH - 0306

/}
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STATISTICAL PROCESS CONTROL — D1/D2 BRIGHT

How to Adjust D1 Rules
Rule"ONE" is violated,
apply +/- 5 bias D1 Bias
from current D1 Bias
Rule"TWO" is violated,
apply +/- 3 bias D1 Bias
from current D1 Bias
Rule"THREE" is violated,
apply +/- 2 bias D1 Bias
from current D1 Bias
Rule”"FOUR" is violated,
apply +/- 1 bias D1 Bias
from current D1 Bias

How to Adjust D2 Rules

Rule"ONE" is violated,
apply +/- 0.02 % D2 Cl02

Rule"TWO" is violated,
apply +/- 0.015 % D2 ClO2

Rule"THREE" is violated,
apply +/- 0.01 % D2 ClO2

Rule"FOUR" is violated,
apply +/-0.005
% D2 ClO02

Tag
&D1_Bright
J40xv015C_Ri06.0P

BD1_BRIGHT_WTF
6| _Outside Zone

Zone A

"2 Zone B

~im Zone

Aim Zope —#—.. |

1a| Zone B
Zone A

I Outside Zone

D1 BRIGHT VARIABLE CONTROL CHART

Description

D1 Bright

D1 KAPPAFACTOR CONTROL BIAS
D1_BRIGHT Wait Time Filter

XWaiting Time:mins.

14:00 15:00 16:00

21:00 22:00 2300 20-02-10  01:00

06:00 07:00 08:00 09:00

10:00 11:00 12:00 13:00

= 4'0-02-09

JED]
ED2_Bright
B 40FF110.5P

91.0
Qutside Zone

%03 1-Zomne A
Zone B

895 - Aim-Zone
~Aim-Zone
Zone B
Zone-A

Qutside Zone

88.1

D2 BRIGHT VARIABLE CONTROL CHART

Description
D2 Bright
ClO2 % APPLIED (D2)

XWaiting Time:mins.

0210 [

876 913 89.4

Min| Max Current
] 1

¥

14:00 15:00 16:00

21:00 22:00 2300  20-02-10  01-00

10:00 11:00 12:00 13:00

= {0-02-09

0-02-10 w1 [
>
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OPERATOR BUY IN?

Challenge: How do we get operator support on this continuous improvement
initiative?

= Some operators have 30-40 years experience
= Challenging routines and patterns

Used this project as an opportunity to build a stronger relationship with the
operating team

. . Stable
Engineering/ Baaad Operations
Maintenance
Support Improved Support
Production

15 Domtar



MUTUAL WORKING RELATIONSHIP

Engineering/ Stable
Maintenance Process/ Ogﬁratg)r?s
Support Improv?d pp
Production

= Control room meetings:
= QOperators identified EoP Kappa as the first variable to control
= Good Eop Kappa control will achieve good final bright product
= Unexplained variability could also be indicating external/background factors

Identified opportunities to explain external factors; i.e. instrumentation, valves,
control loops

&)
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ENGINEERING/MAINTENANCE SUPPORT

M Internal Kappa Curve

mKappa - Kappa Factor (K.F.) = ClO, Dosage
Low Kappa

High Kappa
Underdose

a

.

cLozl B
TRIM=

09/07/16 ) -
me 4:00 | 5:00 | 6:00 | 7:00 | 8:00 | 9:00 | 10:00 | 11:00 | 12:00 | 13:00 | 14: 20:00 | 21 1:00 0 | 3:00
20 30 | 30 34 150 3 g g ] . 0| s0
""""""" 54 | 48 40 | 51 | s8 | 61 45 44 | 53 | 40| 52| 40| 44|45 | 41 | 41 39
e e“ """"lo.e na|oelo7||5 11[01'03[0]1.3]03[03]u.sl|.2|12'1.3|04|0,||05l00‘0I [usr
: £00 7:00 9:00 00  11.00 12:00 1400 1500 1600 17m 18:00 19:00  20:00 21:00 22:00 23:00 000 3
- ZONE
AY
/ . T B ] I i i ] SR Vot ] (B P, i (<
7 X
— '/ \ —
\ Z o AL}
N\ Z 1\ 7 \ hi
L ¥ A1 \ 1 ZONE
N7 | \\ L] X \\
15 . e ) S 5 N e o 4t s
74 3 ] 4 \ Y il S
—F 7 3 E A \
7 7 A -F \ 2|
b4 ) \\ I 4 LY .
¥ 3 J \
/ ] P4
M 7
o \
- = o - o = i s Y =
\
\
/
7

&)
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WEEKLY CONTINUOUS IMPROVEMENT MEETINGS

= Action Id Action type SMART Description
SNRIREY 5 . Improve communication between lab
l D l-_;"‘ @l =083 Proactive and instrumentation

_ B New action items for continuous
= GE;:L_*L:LF#@ 2070 Proactive Evaluate the effect of different pH

sample locations | m p roveme nt
=2 |__;'¢L:1'f L}ﬂ.@ 9071 Proactive Check pH probes more frequently [ | | m p roved commun |Cat|o 1] betwee q]
_ _ instrumentation, lab, and operators
= Q DCL_&# L}ﬂ.@ 0072 Proactive Determine why E2P steam mixer

temperature varies

M|.e. Instrument mechanic visits 2
days/week (loops, valves)
M Strong support from Engineering (4
process engineers)
EmMid 2016 — 2018

E2F pH probe needs tuning PHIC0S6

= 2 |_—;.'¢L_a'f L;-}ﬁ;‘u 2073 Proactive
Stable
Engineering/ Process/ :
Maintenance Operations
Support Improved Support
Production
B 2 [xLe @ 9074 Proactive Correct D0 kappa curve
= 2 |_—;.'¢L_a'f L;-}ﬁ;‘u 2075 Proactive
_ Cwen temperature variability
= 2 |_—;.'¢L_a'f L;-}t,‘;‘u 075 Proactive /}
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EOP KAPPA STANDARD DEVIATION OVER THE

YEARS

< < o ™ o~ o~ -~ — = o

Average Standard Deviation = 0.46

September 2016:
Change Logs, Charting Logs

July 2018:
New Eop Kappa



EVALUATION

BReduced operator variability
BStandardized rules for operator responses
BMStandardized training
BMRoom for flexibility

BDiscovered opportunities for continuous improvement (process and
measurement)

BImproved communication between operations, engineering,
maintenance and instrumentation

BReduce process variability

6)
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