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What if Expedia Showed your Mill’s Operations Data

Abstract

It is no surprise that the big-data hype is falling into the trough of disillusionment (Lisa Kart, Gartner, January 2015, "Big Data
Industry Insights") and organizations are struggling to get value from their big data investments. As if to save the day, a
McKinsey January 2015 article "Getting Big Impact from Big Data" makes a number of recommendations.

“Visualization tools... are putting business users in control of the analytics tools by making it easy to slice and dice data, define the data
exploration needed to address the business issues, and support decision making.”, writes David Court. Earlier in the article he says
“...analytics specialists builds models targeted to specific use cases. These models have a clear business focus and can be implemented
swiftly.”

In my own work and those with our paper & pulp customers, we find self-service data analytics that use models targeted to
specific use cases such as sheet breaks, resin usage, and real-time costing is key to rapid insights and high impact returns to
the business.

Whether it is small data or large data, or even big data, what is needed is an enterprise wide MOM (manufacturing operations
management) infrastructure that collects data and events and places them into the appropriate semantics for every user. This
is a critical foundation for achieving the goals of operational intelligence. Attend this session to see several paper & pulp
examples of rapid insights and an Expedia like self-service user experience with Pl System data.
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This talk is about...

* Rapid insights into your data — for specific questions;
start with simple AF/EF models and calculations...

* Expedia like user experience for those questions and
other Operations data...
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Examples

— Pulping
* Digester operations
— Paper Machine
* Production costing, energy costing
 Sheet breaks TEE

_ Flnlshlng mmnmmmm%m
* Winder production data
— Other

* Box plant production data
e Saw mill production data

f@ OSlsoft. USE RS CONFERENCE 2015 © Copyright 2015 OSlsoft, LLC 6




Examples

— Finishing
* Winder production data
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Winder Operations

F = 5140 minutes A m

343142015 3:25:02 PM

™~ 45 minutes per Reel

éetween Sets \

~ 2 minutes

/

Build a Set (winder spinning)
’ ™~ 6 minutes

Between Reels

10 minutes ~ 3 Rolls in a Set

™ 30-40 reels per day
™~ 31to b sets per reel

100 sets per day

@) osisott. USERS CONFERENCE 2015

© Copyright 2015 OSlsoft, LLC



Winder production data

* How can | get better visibility into my Winder operations?
 What’s the average time for a set?

« How much time do | lose between sets? (slitter moves...)
* How much time do | lose between reels? (unload, coupling open...)

* How often is the slitter moving, for how long?

Show me by shift, by day, by month ...
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Winder — Template and Calculations
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PrevT PrevEvent( SetDuration”,"*")
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B | ¢ Tension Setpoint BtusSet If 'Start Command'="True” and PrevWal('Start Command',"®')="False”
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MakingReel, SlittersMoving PPl Fnlnna DGk
Making Reel, SlittersMoving, BtwReels, CplOpen, BtwSets
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Between Sets and Reels (minutes)
BtwReel, and BiwSets b Winder by day - MakingReel, BtwReels, BtwSets
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Winder — PowerBIl dashboards
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Examples

— Paper Machine

e Sheet breaks

Rl L b
o
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Sheet Breaks

Size Press
(SP) Speed: 3400 linear
feet/min

~ 35 mph
V1200 breaks in 2012

~ 20 to 30 minutes/break
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Sheet Break Analysis

 Whatis the distribution of the sheet breaks?

* Where do the most sheet breaks occur?
 Show me by month, by day of week, by hour etc.
 AM shift vs. PM shift?

e Good Periods

72 hour period where I've 2 or less sheet breaks/day in SizePress+WetEnd
How many Good Periods did we have? When?

What’s the Good vs. not-so-Good fingerprint (operating variables)?

Can | use the findings from Good Periods to guide my operations? /
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Sheet Break - Templates and Calculations
|

'ﬁ MpAFDE Gereral | Attribute Templates |P.3n$ |
= ] Categories

- (@] Analysiz Cabegories
- Attribute Categaries
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MachineSpeed
- [ TagStats =
[l I.‘;');i. Fuent Frame T emnlats <? Avg 24t D50
SheetBreaks ® =] Bame
3 Elements Speed_ 3600 "
-2 Event Frames SWD_Ref_Pwr_8& | ] PotCy_24Hr 701654673
= (G Stat Model H| =] PeiDelta B.EE1918
& KPITags
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Sheet Break Analysis
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Examples

— Paper Machine
* Production costing, energy costing (component tracking)
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Costing — component tracking — template
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PrP_ProductCost_Template
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Costing - component tracking

i1y
_oagu
Dryer
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WPISBVSINUSOID; Relative Time=-20m
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Defaulk LOM:
B | =] CostPerTon 0,326471
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B | =] Name RefiinerPawer
Walue:
B | [£] SetPaint ]
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B | =] SortOrder &0t
B | =] Target ]
= [Z] ToHourCorwersionFactar 1
B | =] UnitCost 0.07
B | =] UnitCostomM $fkwh
B oF Vale l67.6367645 icu.,
_________________________ i
B | E] Yaluelom kb
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Tracking Costs

PM1L
| Gereral I Child Elements | Attribubes I Ports  Analyses |Varsinn I
1
ot L PIM1
of [ @ [ Mame [ Backfilling | General | Child Elements | Attributes | Ports  Anslyses | version |
® H  PMI_Reel [ & - ‘ Narme: IPMl_ReEI
[ ] @ RolledUp_CostperHour
‘I ] I &l I MName I Backﬁllingl I Description: I
® F  PMIRes! R .
@ @' FRolledUp_CostperHour Categories: L =
Analysis Type: € Expression (" Rollup ¥ Event Frame Generation
Rollup attributes from

" Child elements of PML
% This element - PML

To select attributes set criteria below

/

Event Frame Template: | PnP_ProductCost_EFTemplate

Attribute Name: |

| | Functions

Attribute Categary: I PnPCostPerHour
Select the function(s) to write to an attribute

) _JEe=d | [

MName Expression

Value Abs

Evalua

Function

Qutput(s) |

Value

StartTrigger | ReellD' Mod 10 =0

—

Acos
True And

I~ Median

™ Minimum

™ Population standard deviation
I~ Sample standard deviation

[ Total

™ Value range

RolledUp.CostperHour

Evaluated at: 3/22/2014 2:08:51 PM

 Schedule:  Periodic & Natural

880262593

Trigger on |Any Input

|

EndTrigger |'ReellD’ Mod 10 <>0

Ascii

False Asin

Add a new expression

Atn

AtnZ

Avg

Bar\/=l

Abs(number x)

Return the absolute value of an integer
real number.

Example: Abs(1)

-

Evaluated at 3/22/2014 3:13:33 PM

StartTrigger true for: I 0 ISeconds VI

Attributes

Triggeron  Any Input - ]

[ Schedule:  Periodic (% Natural
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Tracking Costs

EI I-E PnP_ProductCost_EFTemplate
b l=={ PM1_Reel 20140321 21:10:14

pd P11 Feel 2(rmipesiznisoszz 165006
I " General | Child Ewent: Frames I Referenced Elements  Attributes
- H PMI_REE 2[ Group by: [V Cakegary r Template
oo Mame: RolledUp. Cost. byReel
o = PM1_Reel 2( | |
H Flr 11 F' I 2 |f ! E Name 2 Yalue Description 83 | Description: I
T H W |_| . - .
=c] Cateqgory! <Mones Configuration Ikem: r
1k ies: PrPCost_byReel =]
=] CostPerTan 568,3839 el [PopCost byRee =
Defaulk UOM: =MNone =
& &F Grade WYz from DCS tag I
Yalue Type: ISingIe
B =] pM M1
Value: |922.348?55
B =] Reel Feet 1000 From DS tag
Data Reference: IpI Paink j
B| =] Reel Weight 1 from DCS tag
Settings. .. |
b &F ResllD 950 from DCS tag \ ey
mypaper|
&F Tons 1.6227566 RuolledUp, CostperHour; TimeMethod=MotSuppart
ed; TimeRangeMethod=Total;RateConversion=h
B [ Category: PnPCost_byReel * || our
B % Clay.Cost, byReel 656,419
B| «F RefinerPower, Cost, bvReel 0.7280883
E‘i 7 RalledUp, Cast byReel 5922.348?55
&7 SteamBowx,Cost.byRes! 263.3114
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Tracking Costs

PrnPCost_DLxlsx - Microsoft Excel

o =

Home Insert Page Layout Faormulas Data Review Wiew Developer PouverPivot Povwver Query FI Datalink FI Builder Data Mining Team & e = @
- = | @ i .
& cut Calibri = % - Sivarap Text General - ﬁ g ﬁ- §( @ . Autosum ? ﬂ
0= g oy - & Fill -
Paste _ ru- === Merge & Center + | § -+ % s | %0 ;0 Conditional Format  Cell | Insert Delete Format sort& Find &
+ < Format Fainter = R e : 0P Fomatting - asTable - Stles+ | - v - | ZClEarT  Fijter~ Select~
Clipboard [F} Font ] Alignment [F} Mumber ] Styles Cells Editing
| a1 - i |{=PIEFDat("\\p\sh\mAFDE\","*—1[1","*",D,"*",”PnPj'deuEtCDstiEFTEmpIate‘["”‘","*‘["*", "™ Mactive in range","start tima ascending, ", e e e o :
Ao, B (€ D B [ G H | 1 K L A I [0} |
1 [Event nal .‘\Starttlme JEndtime .| Duratior . | P .|Grade .|ReellD .|CostPerTan .|Reel Fee. |Reel We.|RolledUp. Cost.byReel . |Refinerf. |SteamBi. |Clay.Cos. | Tons
2 PM1_Reel 21-Mar-1421:10:15 21-Mar-1421:20:35 00:10:20 PM1 abed 250 4,3988037 1000 1 1150.518555 0.03442 328.7188 819.4662 1.485693
3 PM1_Reel 21-Mar-1421:23:07 21-Mar-1421:28:21  00:05:14 PML abcd 960 238647 1000 1 605.0664063 0.023782 1728753 431.3513 0.784757
4 PM1_Reel 22-Mar-1414:21:08 22-Mar-1414:28:02 00:06:54 PM1 abed a70 2298584 1000 1 1011.311707 0.763728 288.7321  720.764 1.444257
PM1_Reel 22-Mar-1415:13:25 22-Mar-1415:23:07 00:02:42 PML abcd a0 19.89548584 1000 1 1422485718 1.110131 406,1108 1015526 2062007
PMI1_Reel 22-Mar-1416:31:17 22-Mar-1416:38:46 00:07:29 PM1 xyz 230 68.3839111 1000 1 9223487549 0.728088 263.3114 658,419 1.622757

5
(3
7
A

Pl OLEDBENt.

for

Reel events

OSlsoft.

Pl DatalLink

for
Reel events

PowerPivot for Excel - PPCost.xlsx

Home Design ‘-i_
il S Paste Append lﬁ E/ B From Data Feeds Data Type @ Text * 4l sontatoz [ Freeze =
& Paste Replace j Fram Text Format : Text = ZA‘J, sartZto s . r—'|)(nlumn Width
Paste From From From Azure Refresh | PivotTable Clear All
53 Copy Database = Report DataMarket L From Other Sources — ~ - % v S8 %) Boclearsort igers
Clipboard Get External Data Reports Formatting Sort and Filter Wik
[EventFrame] ~| [Pr1_Reel 20140321 21:10:14 s
_ EventFrame E| rtTime B3 Refiner B tPerTon B3 ReellD I
3/21/2014  3/21/2014 003441966 1.435693 1150.519 328.7188 774,3988 PM1 19,4662 350 :
PM1_Reel 201... 3/21/2014 3/21/2014 0.02378162 0.784757 6050664 172.8753 T71.0239 PhI1 431.3513 960
PM1_Reel 201... 3/22/2014 3/22/2014 07637276 1.444257 1011.312 2887321 700.2298 PhA1 F20.764 970
. PM1_Reel 201... 3/22/2014 3/22/2014 1110181 2.062007 1422,486 A06,1108 £89.8549 PhI1 1015,526 980
. PM1_Reel 201... 3/22/2014 3/22/2014 0.731302 1.623757 922,3488 263,3114 368,3839 PM1 658,419 990
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Tracking Steam Usage Lbs/Ton

Grade 3
P 335
25 42
Month & Auerage of Steam_ | bsPerTon
s 6] 26
2880
Date &
EET AT | | e
19 5 11
14 |[18 [z 2840
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u 25
2800
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2 &
Dete x
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Tracking Steam Usage Lbs/Ton

Grade K3
26 33,5
35 | 42
mMonth N4 #orerage of Steam_LbsPerTon
e 35
2850
Date
[N [FER 2600
1a 19 4
11 |[16 [ =: 2750
2700 Grade ="
|35
2650
2600
2850
2 s 14 15 14
[ -
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Operator display — Center-lining, recipe deviation...

i P1 ProcessBook - [PnPDisplayPM0.PDI] Tz
%Eﬂa Edit Wew Insert Tools Draw Arrange MWindow Help -
B2 NgdorHoL v+ Luds B8 e

oyl |C:\PICoresightD\sp\avs\PnPDisplayPMU‘PDI HQ e 73 7;}

PinePulp 154 123 a5 PinePulp
< Back PMO|Hardwo... V'l A
HardwoodPulp 61.6
e A
" T8icoresight
Broke 730 22 DR A0TSherneon a Hardwood -

PMO|Hardwood.Percent.Delta
somyPaperL\PMO|Hardwood Percent Delta \_
7|
PMO|Hardwood.Percent.Ta... ; ‘l
somyPaper \PMO[Hardwood Percent Tar _
360
\

PMO|HardwoodPulp.Costp...

momyPaperL\PMO|HardwoodPulp. Costper 85

PMO|HardwoodPulp.Flowrate 39
momyPaperl\PMO|HardwoodPulp Flowrate

345
3712014 4.21:.16 PM
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Examples

— Pulping
* Digester operations
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Digester - Templates and Calculations

EL_BakchDigester

"General Attribute Templates |F‘u:|rts I Analysis Templatesl

| o -l | )
General | Chid Elements Aftributes | ports | Analyses | version |
|#’ i € Mame £ Description 423
= Category: <Mone:=
B EBlack Liquor Tokal Black Liquor 2t 84 Name 4 Value
=g Blow Back valve Blows Back Valve B8 (2 Category: <None>
=g Blow Time Blow Time @ ! ; i
§ 7 Black Liquor : (3461 Us ol
=g Chips Chips Fed B Eow Valve 1
=4 H Factor-Actual H Factor-actual ' '
=g H Factor-Actual actor-Ackua 8 ¢ Blow Time 2134.12281
=3 H Factar-Target (Ling) H-Factor-Target (Line)
= 8 ¥ chips 54.28259 ton
=g H Factor-Target {Unit) H-Factor Target (Unit)
B 7 HFactor-Actual 0
= LastHaldDuration i
M ¥ HFactor-Target (Line) 500
=4 LastIdleDuration 1
0® 5 HFactor-Target (Unit) /O Timeout
=4 LastLoadDuration
B & 2] LastHoldDuration 0 min
=4 LastReadyDuration
. B € 2] LastideDuration 0 min
=g Lewel Level ! |
= ® € ¢ LastloadDuration 14 min
.Ei Owerpressure Overpressure
me i - y
._Ei Pressure & Pressure & i) LastRasdyDurstion i
B & Level 35.98305 in
m A Ao e A el
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Digester — Operations Analysis

H by StartTime
800
600
400
200

0
Jan 01, 12AM

BL4000, TTop340, 5t

50

40

30

20

10

g—ym B

-10
-20
-30

Jan 01, 12AM

H by StartTime
800
600
400
200

0

Jan 01, 124M Jan 02, 12AM Jan 03, 12AM

BL4000, TTop340, Steam40K, and Dur135 by

50
40

Jan 01, 12AM Jan 01, 12FM

USERS CONFERENCE 2015

Dinester

Digester - Heating Phase

Heat-Temp-Top by TimeAfter, and EventFrame

340

320

300

280

260

240

220

200

180

160

140

120

EventFrame

DigCycHeat 20150101
DigCycHeat 20150101

EF

DigCyc 20150101 03:13:38

DigCyc 20150101 22:09:38

© Copyright 2015 OSlsoft, LLC



Examples

— Other
* Converting (box) plant production data
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Converting Plants - Downtime

Dovmtime Reason Codes & Machine ® Die Type &
. 4| || Blo#FG =
| AIR / VACUUM SYSTEM || BAGGER | AQUAFLEX 21 IN FLEXO B BIO FORMING MACHINE
| BOTTOM MAKER | BREAK ] | BIO-PAK#1 BLANK ]
CLEAN UP | DIEWORK ] ‘ B& BIO FORMING MACHINE H B BI O FORMING MACHINE ‘
b
[T 1 rene s P [ l - H#1DRMAARTRFRY R AN
PRI ECRRAIAS MAACHIKE M ECRAARTSERY RAACHINE
Shift A9 Item
Month W . i
. . ; [ SHIFT1 | SHIFT2 | BIO-PAK 1 BEVERLY HILLS BLA... | &
. . 5 SHIFT 3 ASHIFT BIO-PAK 1 BLACK | BIO-PAK 1 BLACK BLANKS ]
SHIFT 33 BIO-PAK 1 BLANKS BIO-PAK 1 EDO JAPAN
TREY | i
O nAaK 1 Chm IANAR O &AM Ol Al 1 O CU AR
Date &
10/1/2012 :I Drawenitirme Hours
— 3
104242012
10/3/2012 25
10/4/2012 2
10/5/2012
L5 —
10/6/2012 N mLo
oo . .
05
10/8/2012
- DIE WORK FORMING QUALITY OUTFEED UNACKN CWLED GED PRINTING ROLLSTAND /
1RAAET S DOWNTIME FEST OON

» M| ProductionSummary | DownTime - MakeReady - Waste - [] 4 | 1ill
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Converting Plants — Production Summary

Dept & hachine & Item &
[ ||| | #18 SMARTSERY MACHINE |2l | | [ BlO-PaK1BLACK =
[FoRmMING || || #25 & #32 SMARTSERV MACH | [ BIO-PAK 1 BLACK BLANKS |
[ weB ||| | 164 w/HFORMING MACHINE | [ BIO-PaK 1 BLANKS |
| 166 W/H FORMING MACHINE | | BIO-PAK 1EDO JaPAN i
MakeReady Hours Downkme Hours  Run Hours Average of downPek Average of runPct
Month i
6000 120 4
s e | | som
7 e s | | a0m 100 1
=000 Walues
2000 Walues S0
M Average
1000 W Run Hours of runP ot
Date L 0 S LS L L S S L S A A A L A L A A : T W Downtme Hours 507
4/24/2012 el BT g g % =z g g = F g g EEEEEZEZEZEEZEZEECE E = MMakeReady Hours a0 4 W dverage
1 Bw g uoaogWwyon qgmoaow=ws=2"22333232332Z2a0 9 of
4/25/2012 FREs 55388 dRHzz 0828888888 L0 downpet
I sz 2222eE8
4/26/2012 @ =233 2D oooooo g8 20 4
4/27/2012 = g<E ZS22E233 .
4/26/2012 T T otal
4/30/2012
5/1/2012
5/2/2012 Row Labels EMakeReadeours DownHours RunHours CumulativeHours
5/3/2012 =4 78.93 88024 137411 2333.28
5/4/2012 S14f24/2012 4.67 25.93 73.99 104.58
e 320 MW FORMING MACHINE 0.17 1.92 4,92 7.00

ProductionSummary . DownTime - MakeReady waste []4 | [
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Converting Plants - Downtime

<« X
Downtime by ReasonCode, Machine, Month, Day
4 mad H &>
)"
7] an
300 /] 16D MW FORMING MACHINE 8
| 16E MW FORMING MACHINE
200 7] 268 WiH FORMING MACHINE
] 26C MW FORMING MACHINE
700 7] 26D MW FORMING MACHINE
| 324 W/H FORMING MACHINE
c00 | 328 W/H FORMING MACHINE
o | 32C MW FORMING MACHINE
] 32D MW FORMING MACHINE
500 | 648 MW B WH FORMING MACH
| 8A MW B WH FORMING MACH
400 | 83 MW FORMING MACHINE
| AQUAFLEX 21 IN FLEXO
300 ] BL 510 FORMING MACHINE
| B10 BI0 FORMING MACHINE
200 | 82 310 FORMING MACHINE
] 83 310 FORMING MACHINE
100 7] B4 510 FORMING MACHINE
. . | 86310 FORMING MACHINE
- - - - - - | B7 310 FORMING MACHINE
0 | B8 BIO FORMING MACHINE
ol b W @e- r\'&\@ v-*» Foah e
‘cvﬂ"\“qst-‘“ \0‘*{4 a“"':;;‘»‘ o R C‘\‘& S t-*“ © .‘q-\ 0\‘ w0 L ‘& ¢,‘°° a:n(’e ° ¥ /] 83 510 FORMING MACHINE
p e & D\"L'%Pg \3,0‘“ \J'_ 0@0 (,z.'?’eo«“ | KIDDER 44 IN WEB FLEXO .
i A » & a0
e NG
o‘;,,a W DT Hex

7] tam
+| 5/1/2012 12:00 AM
#15/2/2012 1200 AM
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Examples

— Other

e Saw mill production data
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0Zx04x16
"General | Child Elements  Attributes |P0rts | Analyses | version |

Saw Mill — AF Model

; |f ! B Name 2 Yalug Descripkion
E ﬁ 53I..'..I|"-"||" B [ Category: <Mone=
. B~ 3 Sitel 5 Comeriins
...... ﬁ 01 ':'I:ltil'l'liEE:r' ] DailyBOF 127976
E| ﬁ 02 Trim &7 DailyCount 59
: =] Factor 2
] ------ ﬁ 00406 =] HCount 148
""" ﬁ 020405 1 HourlyBDF £3958
------ ﬁ 02x04=10 E] HourlyCount 31994
______ ﬁ 0209412 & HourlyCountUseRelativeTime &
: i ﬁ 020416 =] MEDFperHour 14& MEDFfHr
______ ﬁ Dqﬁill'l <F Midnight 122
. =] Midright ToMowCount 26
e ﬁ |:|5F'|E|I'III'II;| ¥ PrevHourCounter 154
= ﬁ Sikes <F TodayeAMCounter 140
E| ﬁ Trirn E] TodayBDF 16
...... ﬁ OZx0dw12 E]1 TodayCount 3
______ ﬁ NZe0de 16 &F Yesterday6AMCounter 33
=] Cateqory: 02x04
7F Cannter 14A
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Saw Mill Reporting

BDF=board-feet

Month EOF/H:

BDF/Hr

02x04x12

Date ®

5/16,/2015
3/17,/2013

Site

Product ®

020410

Pt oo
m 02x0%c12

02012

0204165

farmiage of BOFH:

Avg. BDF/Hr
200 T
GO0 -
400
200
o -
31542012
D=

Sum of BDF
Daily BDF

25000 22,0

20000 -

15000 -

10000 -

E000 - 2,220

0 —
Sitel Site2

3/15/2013

Dot of S0 v

W Total

Sum of P

Daily Piece Count
2761

Doz oof

D012
3/15/2013

Piphet Lo

3= v
ESitel

WSite2

USERS CONFERENCE 2015

© Copyright 2015 OSlsoft, LLC

37




Pl System Sandbox

Win 2008 R2 or Win 2012
- 80GB disk and 8GB RAM

https://pisquare.osisoft.com/community/developers-club

; PI Server — Site 2 Office Excel 64 bit - 2010 or 2013
Pl server = Site 1 PowerPivot or PowerView

Pl Server 2015 (Pl DevClub license is OK)
m E SQL 2014 (SQL Express is OK)

AF 2015 (Server and Client)
EFGen

Pl SMT

Pl Builder

PI OLEDB Enterprise

'
Pl DataLink 2014
PI System — Sandbox Pl ProcessBook 2015

Pl Coresight 2015
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Call to Action

 Get a Pl Developers Club subscription

https://pisquare.osisoft.com/community/developers-club

* Deploy a Pl System sandbox

« Start with simple AF/EF models and calculations to
answer specific questions
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Gopal GopalKrishnan, P.E.

gopal@osisoft.com

Solution Architect
OSlsoft, LLC
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Questions

Please wait for the microphone
before asking your questions

State your
name & company
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