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The Engineer and the PhD

 What gets measured gets done.

 Ifyou don't measure results, you can't tell success from
failure.

 Ifyou can't see success, you can't reward it.

 Ifyou can't reward success, you're probably rewarding
failure.

 Ifyou can't see success, you can't learn from it.

 Ifyou can't recognize failure, you can't correct it.

 Ifyou can demonstrate results, you can win public
support.

(Osborne and Gaebler)
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The Miracle of Historical Data

1999-2000 Kellogg creates OAE (Operational Asset Effectiveness) group
2000 OSI Pl is selected as the data historian

Developed tag naming/creation standards — Based loosely on BOM
number of equipment

Performance targets established
The link to SQL - The power of the daily report linked to a data historian.

Plant increases operational efficiency of process and packing from 65 -
80%

The Dashboard is born
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The Daily Report

Shift Line CaseCode Act Cases Sch Cases Per Adh Act Pkgs Sch Pkgs Avg Owt Per Owt Ibs Owt 0O0OF
1 101-0001 4,992 5,226 96 0 52,260 0.07 0.63 215 9,289
1 101-0003 3.348 3.103 108 0 37.236 0.1 0.68 266 10,546
1 101-0004 608 0 0 0 0 0.12 0.32 62 19,990
1 101-0006 388 108 359 0 1,512 0.10 0.28 34 8.733
1 102-0005 2,220 2,697 52 0 32,364 0.08 0.58 135 336
1 102-0006 72 0 0 0 0 0.30 1.42 16 393
SubTotal 11,628 11,134 645 123,372 729 49,287
2 101-0001 2,880 5,226 55 0 52,260 0.05 0.48 95 9,305
2 101-0002 452 0 0 0 0 0.21 1.10 70 13.681
2 101-0003 3.861 1,554 248 0 18.648 0.04 0.25 110 10,642
2 101-0004 124 0 0 0 0 0.10 0.56 10 20,393
2 102-0005 660 0 0 0 0 0.08 0.55 38 433
2 102-0006 1,008 1,312 7 0 15,744 0.21 1.01 161 418
SubTotal 8,985 8,092 380 86,652 484 54,871
3 101-0001 5,328 5,226 102 0 52,260 0.06 0.51 186 9,306
3 101-0002 3,015 2,275 133 0 27,300 017 0.94 396 13,716
3 101-0003 4,428 3.103 143 0 37.236 0.07 047 242 10,658
3 101-0004 45 0 0 0 0 0.00 0.00 0 20,817
3 101-0006 2,760 12,500 22 0 12,500 013 2.66 22 9,022
3 102-0005 660 0 0 0 0 0.05 0.36 25 484
3 102-0006 1,296 1,312 99 0 15,744 0.61 2.88 | 253
SubTotal 17,532 24 416 498 145,040 1,463 64,255

Grand Total 38,145 43,642 1,523 355,064 2675 168414
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The Dashboard

Bag Bad Metal Case
Mod 6 Eij full Rate OWTS Scans Hits SKU Count
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: B2@® o @ NA L™ 24
Mod 11
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B3 &40 O 0.33%Cartoner 4
el B4 &40 (C029% PV -5 TotalNIA
__ -
sEE Line2B1 @0 @ NIA [ o 3800059659 O
‘@MW s B2@o @ NA Py o
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Bonoo
o 1400
POUNDS POUNDS POUNDS B3
Max Fill = 95,000 Ibs Max Fill = 58,000 Ibs Max Fill = 140,000 Ibs 0 11:15 11:30 11:50 12:10
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The Process Flow

- De: rheated Stm
Tank Farm Water In supel
Stm Supblv Press
y Fress Temp 17 PSIG
. . 900 seconds )
. 21.0 260 F
Vitamins 35 TR = psig
| - - Cycle Water Qut e
Grading Screen _.'Chargin'g 431 LES Desuperheat Tank Stm Supply Temp
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Disc. Press. - Cook Cycle Cascade
0 PSIG Rice to Cookers. : [Individualz]
Cooker Available/ldle
HMW lmm Load Cooker
Premix

Presteam Water ADD
High Spd Presteam
Low Spd Presteam

Low Spd Bleed Vacuum
Second Load

Second Premix Flavor to Cookers : [Individuals]
Flaver ADD - High Spd
Mix - No Stm

Pressurize 830

High Spd Cook
Low Spd Steam - Stage 1
Oriface Blowdown #{ 750
High Spd 5tm - Bid Stage 2
Low Spd 5tm - Bld Stage 2
Oriface Blowdown #2 Water to Cookers : [Individuals]

High Spd Bleed Vacuum
Low 5pd Bleed Vacuum 120

Cook Complete 118
Low dpd Dump 100
High 5pd Dump

Cook Cycle End a0 -2% _ a1

Rice Surge Level
TR %
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" PI AF and Asset-Based Analytics - What's the big deal??
The Old Way

e Small group of PI super users

e Thousands of individual tags created to standards

e Canyou look up this? Can you build me that?

e Difficult for PIWorld to link a tag to the floor

e The link to SQL - The power of the daily report linked to a data historian.

e 2010 - Responded to maintenance requests to track run time hours on
certain assets for predictive maintenance.

e Built maintenance dashboard for monitoring a small group of “high value”
assets
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" PI AF and Asset-Based Analytics - What's the big deal??
The BIG Idea

e The AF door
e The SAP opportunity
e Both are strong asset based tracking systems

e (Can we leverage the countless hours of learning SAP structure when we
develop the AF model and standards?

e (Coolideabut how??

e Enter Jason Prosser (Stone Technologies) “The PI Prof”

e Developed custom IHO1(Functional Location Structure) SAP > AF
e Truly linked a real SAP asset to a data historian



We Are All

Acco ntaby,

Kellogg’s Journey to Asset Based Data

(@ osi--.

SAP - If you can learn this PI will be a piece of cake

Functional Location Structure: Structure List

&5 E ™1 Expand whole | 2> [Himat. classes [
Functional loc. 0390 Valid From 09/26/2014
Description Battle Creek Plant
'E 0390 Battle Creek Plant 345680390 PM FROMIT Oﬂlﬁ ﬁ i
L ﬁ2400000000049782 0390 MECHANICAL DOCUMENTATION I 1.000 EA f_,Ef_, %
+ @ 2400000000049783 0390 ELECTRICAL DOCUMENTATION I 1.000 ER
. ﬁ nonstock bom teat " 12.000 ER
- ﬁ2300000000226166 GLOVE, WORK, X-LARGE, LEATHER L 1.000 ER
+ Gl 2300000000226165  GLOVE, WORK, LARGE, LEATHER i 1.000 ER
- @ 0390-FACE BLDG 100 NORTH PLANT FACILITIES 345680390 DM _PROMT 00l gf %

» @¥ 0390-FACE-EUILDG
» &P 0390-FACB-ELECTR
~ @ 0390-FACB-ENVIRN
v g 0390-FACE-ENVIRN-1
&P 0390-FACB-ENVIRN-1
& 0390-FACB-ENVIRN-1
v g 0390-FACE-ENVIRN-1
v @ 0390-FACB-ENVIEN-1
~ &P 0390-FACB-ENVIRN-1

4
r

v @ 10014298
v @ 10014297
Ed 10014838
= 10014839
v @l 10014300
+ @9 10014901
v @ 10014502
v @ 10014303

B9 10014905
= 100145906
@ 10014907

v @ 10014909
v @ 100145910
¢ @l 10019755

PRCKING ENVIRONMENTAL
PROC DOCK ENVIRONMENTAL
REC ENVIR ENVIRONMENTAL
PROC NORT ENVIRONMENTAL
PROC SOUT ENVIRCNMENTAL
PROC NORT ENVIRONMENTAL

howow e oo

BEEEEE RS

ERN&RCE PROC HVT701@1.5-G7
BRNsRCE PROC HV7702@1.5-G11
BRNzRCE PROC FA7T723@1.5-G12

KB COM CENTR HV7705@1.5-D.920
KB MOD 03 FA7715@1.5-F10
KB BR M27 COATING BUILDING HVAC UNIT

b @ 0390-FACB-ENVIEN-1 5 PROC SOUT ENVIRONMENTAL
» ; 0390-FACB-ENVIRN-2 0 PEG ENVIR ENVIRONMENTAL
¥ # 0390-FACB-ENVIRN-2 0 PR ENVIR FENVIRONMENTAL
“ @ 0390-FACB-ENVIRN-2 5 PROC ENVR ENVIRONMENTAL

G E 0390-FACB-ENVIRN-MECH ROOM

ENVIRONMENTAL

» ; 0390-FACB-ENVIRN-NON PROC M30 ENVIRONMENTAL

& 0390-FACB-FINES

@ 0390-FACB-FIRE 5
&P 0390-FACB-ROLLIN

& 0390-FACB-SHOPS

&P 0390-FACE-TOOLEM

FINES COLLECTION

N PROC BERER ACO001@1.5-G7

S FROC RRER RFO001@1.5-G9

N PROC ARER AC0005@1.5-G1E-G19
N PROC ARER RF000S@1.5-G1E

1.5 FACILITY MCC 100-F14-27
MOD 99 FA7T720@2.0-F-
BRNsRCE PROC FA7721@1.5-G2
BRN=RCE PROC HV7700@1.5-G4

BLDG 100 FACILITIES
ELECTRICAL SUBSTATIONS
BLDG 100 FAC ENVIORNMENTAL

1.0 PKG M99
1.0 PROC DOCK 12/13/14
1.0 REC M30
1.3 PROC NOR
1.3 PROC 50U
1

EROC NOR

o

345680390 PM PROMT 002dF &P %

966170390 EM_PROET 001 (@) %%

966170390 PM_PKGMT 001 g &
966170390 PM PKGMT 003 @) %
966170390 PM PKGMT 003 @) %
966170390 EM_BKGMT 003 @) %
966170390 EM PKGMT 003 @) &
966170390 PM PKGMT 003 @) %
966170330 EM PHGMT 002 @) %

966170380 00/00/0000 FM_PROMT
966170390 00/00/0000 FM_PROMT
966170390 00/00/0000 FM_PROMT

966170380 00,/00/0000 FM_PEGET

14/15 966170390 00/00/0000 FM_PROMT

1.5 PROC S0U
2.0 PHG M30
2.0 PROC M30
2.5 PROC ENVR
MECH RM M30
NON-FROC M30

BC N PLANT FIRE SYSTEMS

NORTH PLANT SHOP

NORTH PLANT ROLLING STOCK

EQUIFP

MECHANICAL DEFARTMENT TOOL ROOM

el

&
966170390 00/00/0000 FM_PROMT )
966170390 00/00/0000 FM_PROMT [7)
966170390 00/00/0000 FM_PROMT g
966170390 00/00/0000 FM_PROMT
966170390 00/00/0000 FM_PROMT
966170330 00/00/0000 FM_FPROMT

966170390 00/00/0000 FM_PROMT

&
(7]
966170390 00/00/0000 BM_PROMT &
7]
966170390 00/00/0000 BM_PROMT &

966170390 PM PKGMT 002 @ %
966170330 EM PKGMT 001 @ %
966170390 FM_PKGMT o001 @) %%
966170390 PM PKGMI 001
966170390 EM PKGMT 001
966170390 EM_BKGMT 00l @) %%
345680330 PM_PEGMT 001 gf %%
966170390 PM PHGMT 001 gf %%
345690390 DBM_PHGMT 001 g %%
326070390 EBM_FEGMT 001[@) &F %
326070390 PM PROMT 001 (@ %

1dd Q444
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PI AF - Same Look and Feel

File Edit View Go Tools Help
78 Database [T Query Date = (O @ @ Back ) |H, Checkln <} « [#]Refresh | (3 New Element = = New Attribute

Elements KB BRN&RCE PROC HVT702@1.5-G11
(=38 & Elements -
E- ( 0330

[ () FACB
[ \WJSBATPWSQLOD 11330 BattleCreekPlant\D320 } Filer L =[] tar

rd

General | Child Elements | Attributes | ports | Analyses | Version

]

l|§| Name | Value 53] Det

10 PACKING B ] IntD 0 Col

10 PROC DOCK Cal
= =

10 REC ENVIR. =1 SAP Asset Number 10014908

13 PROC NORT o

13PROC S0UT

15PROC NORT B | =] SAP Name KB BRNSR.CE PROC HY7702@1.5-G11

Del
=] 5AP Description KB BRN&RCE PROC HV7702@1.5-G11

Vah

Vah

- [J) KB BRNBRCE PROC FAY722@1.5-G5
- (J KB BRN&RCE PROC FA7723@1.5-G12
(F Return Air Fan Controller
(F Return Air Temperature
(3 KB BRNZRCE PROC HVE700@1.5-G24
(7 KB BRNSRCE PROC HV7700@1.5-G4

e

m

(7 KB BRNSRCE PROC HV7701@1.5-G7
- (F KB BRN&RCE PROC HV7702@1.5-G11
(3 CHW Circ Pump
(F HHW Circ Pump
(51 HHW Temperature Controller
(F Return Air Damper Controller
5 Supply Fan
(3 KB COM CENTR HV7705@1.5-D.920

------ ( KB MOD 93 FAT720@2.0F-14/15 ’
------ & KB NPROC AREA ACOD01@1.5-G7

------ (& KB NPROC AREA ACOD05@1,5-G18-G13
------ & KB NPROC AREA RFO005@1,5-G13

------ (& KB §PROC AREA RFO001@1.5-G3

- (§ 15PROC SOUT

[ [ 20PKGENVIR

[ (§ 20PRENVIR

------ & 2 5PROCENVR

------ & MECHROOM

[ (§ MON PROC M30
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PI and SAP - The tie between the asset and analysis

File Edit View Go Tools Help
ﬁ[}atabase [%] Query Date -~ @ @ @Back ] H,r CheckIn %)} @Refresh ‘P New Element ~ =] New Attribute

Elements Supply Fan
- 5 Elements o | General I Child Elements | Attributes |Ports | Analyses | 'u'ersionl
= ﬂ 0390
e F;:BBUILDG | Fter
(§ ELECTR &t B & Name 2 Value
10 PACKING & o =] Loop Number 0

10PROC DOCK

=
10 REC EMNVIR  rrilh's
13PROC MORT =] SAP Asset Mumber
13PROC 50UT
15PROC MORT

- [F1 KB 1.5 FACILITY MCC 100-F14-27
- [J KB BR M27 COATING BUILDIMG HVAC UNIT
- (1 KB BRMN&R.CE PROC FAT721@1.5-G2
- (31 KB BRM&RCE PROC FAF722@1.5-G5
=~ (3 KB BRM&RCE PROC FATFF23@1.5-G12
i [ Return Air Fan Controller
[ Return Air Temperature
- [ KB BRM&RCE PROC HVEF00@1.5-G24
- (31 KB BRM&R.CE PROC HV7700@1,5-G4
- (31 KB BRM&R.CE PROC HV7701@1,.5-G7
= ﬂ KB BRMN&R.CE PROC HV7702@1.5-G11
- (G CHW Circ Pump
& HHW Circ Pump
(& HHW Temperature Controller
(5 Return Air Damper Controller
-3 E
ﬂ KB COM CENTR. HV77/05@1.5-D.920
- [F1 KB MOD 03 FAFF15@1.5-F10

B | =] Tag Name 0-

m
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PI AF - The Power of the Template

e Standards are paramount
e Tag naming driven out of the AF Template
e Template based analysis drives availability and consistency of available data
e Reduces workload on the “super user” group
e Saves rollout time
e Get help!!
L%i%uéﬁﬁ:mm T:g”:::“:’;izg:;:;::j Parts | Analysis Templates | " —
B [ = ool |
e [ s 8
= TEmpIahes E-éé-;‘;“----““““““““““““} 0k Categories:
[ () Blement Tempiates oo e Default UOM: degree Fahrenheit -
@ Buffer Node 655" 0o
=] @Comnonent Value Type: [Dnub\e v]
B %--Cm?riesrsurs Controller_WC rEElEr= v
E‘ @L% Data Reference: [PIPownt ']
& @D.ﬁn?;zn:tamsonly Settings... |

i i (G Temperature Probe
b (5 Control Valve
B [ Digital StatusOnly
B () Motor
[ CircPump

W\ 8uServer %\ %Element . eAttribute %

L (G Fan

- [ Generic Area
- (G PI System
- [y PLE
Event Frame Templates

Model Templates
Notification Templates
- ~4& Transfer Templates
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Kellogg’s Journey to Asset Based Data

PI - Allen Bradley ControlLogix

e AOI(Add On Instructions) template driven naming and programming
e Perfect Fit for PI AF and standard tag creation.

Return Air Damper Controller

| General | Chid Elements | Attributes | ports | Analyses | Version |

Filter

& 1 @ € Mame

= Yalue

B | Fov

# B | =] Loop Number

<F Mode
L] =] Prefix
B | F

=] SAP Asset Mumber
B | ¢Fsp

@ =] Tag Name

-0.400000005560464 %%

TT02A

MANUAL

PC

-0.313750267028809 inH20

10014506

55inH20

PCT702A

(@ osi--.

Return Damper (M.0.)

Name =z|a | Value € | Force Mask € | Slyle D

— PC77024 {...1 {..-1 Pl -
PL77024 Enableln 1 Decimsl Bl PIDLoop
PCF7024 EnableOut 1 Decimal E( PID Loop
PC77024,0YMD i Decimal BI PIDLoop POTT02A [ HCLOALM»—]
PL77024, CASEN o Decimal Bl OVMD e
PL77024 RATEN o Degimal Bl CASEN 0% CHIBLM—
PC77024 PV_FLT 0 Decimal Bl RATEN e
PC77026,CV_FLT 0 Decimal Bl PV_FLT te |oLoDEWIH
PC#7024 LOALM 0 Decimal Bl oW FLT 0+
PC77026, HIALM 0 Decimal Bl ALEN 1e  |CHIDEVI—
PL77024, LODEV 0 Decinel Bl my 0.3ETE003
ety : b8 ov 1000¢€  -CALM)—
PL77024, MNMD 1 Decimal Bl CVE;ID AEN'?EE?;F;EOFT MNMD
PL77024, REMD ] Decimal Bl A e atd= ECMNMD D=
PL77024,AUMD o Degimal Bl 4000 «
PC77024 ALEN 1 Decimal Bl Ovs0 1000« | ={REWMD;—
PC77024 HI_CLASST 0 Decimal Bl 50 100.0 ¢
PC77022 L0_CLASST 0 Decimal Bl REMSP -0.4e  CAUMDO—
FC77025.5IM_FB 0 Decimal Bl MNSP Lie
PL77028 Y -0.3675003 Float Rl CR3P 0.0«
PC77024.CY 100.0 Float RI SP -4
PCF7024.CVEL 4000.0 Float R RAT 1.0+
PCF7024.0v50 100.0 Float Rl SP_MIN -1.0&
PL77024,50 100.0 Float il SP_MAX 0.0«
PL77024 REMSP 0.4 Float Rl CV_MIN 200+
PC77024 MNSP 0.4 Float Rl oV MAX 100.0 «
PCF7024.CRSP 0.0 Float Rl C‘\."EU I 20000.0
PC#7024.5P -0.4 Float RI CVEL MAX A000.0
PC77026,RAT 1.0 Float Al ALEN_TIME 0.0
PL77026,5F_MIN -1.0 Float Al LODEV_PCT Ee
oL = | HDEY_FCT 5+

= : PVD PM7F702A

PL77026,CV_Ma 100.0 Float Rl
PL77024, CVEL_MIN 20000.0 Float il FIE PCT7024_PIDE
PC77028,CYEL_MEX 2000.0 Float RI AUTN FIDE_Autotune
PL77024 ALEN_TIME 30.0 Float il SUBMOD SUBMOD
PC7T024.5IM_PV 0.0 Float Rl <HT702=
PC77022 Rlatio_Low,_Limit 0.0 Float Al MODULE WMODULE
PC#7024 Ratio_High_Limit 1.0 Float RI
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Expensive Maintenance Analyzer

Production Rates

Packing Efficiencies

Downtime analytics

Capital investment justification

The link to SQL reporting services

(‘ osl

PI AF and Asset-Based Analytics - It’s More Than an

= = | SAP Description

PROCESSING RICE LIME

@ =| SAP Mame

B | <F Thruput

RICE

225 |bs/min

& ! B € Name = Yalue | 1| B| €| MName - Value
B | ¥ Cook Product ID 105000505 B | «F CookProduct ID 108000008
@ <7 Finish Product ID 109000055 = J Finish Product ID 109000008
@ & <F Rate Trigger Good B €| ¥ Rate Trigger Loss

] =| SAP Description

PROCESSIMG BRAM LIME

] =] SAP Mame

B | <F Thruput

BRAM

2 Ibsmin
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e Empower users - The answer is “No but I'll show you how”
e Uncover savings
e Move towards run time based maintenance vs. calendar
e Use the power of PI Notifications
e Simplify the SQL link
-
& ' E| € Mame 2 \glue &t E| & MName 2 Walue
B | ¥ Cook Product ID 109000505 B | <F CookProduct ID 109000008
= (}f Finish Praduct ID 109000055 = J Finish Product ID 109000003
B €| &7 Rate Trigger Good ® % <F Rate Trigger Loss

= = | SAP Description

@ =| SAP Mame

B | <F Thruput

PROCESSING RICE LIME
RICE

225 |bs/min

] =| SAP Description

] =] SAP Mame

B | <F Thruput

PROCESSIMG BRAM LIME
BRAM

2 Ibsmin
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Kellogg’s Journey to Asset Based Data

Agenda
07:30 - 08:30 a.m.

08:30 - 09:00 a.m.

09:00 - 09:30 a.m.

09:30-10:15 a.m.

10:15-10:30 a.m.
10:30 - 11:15 a.m.

11:15-12:00 p.m.

12:00 - 01:30 p.m.

01:30-02:15 p.m.

02:15-03:00 p.m.

03:00 — 03:45 p.m.

03:45 - 04:15 p.m.
04:15-04:30 p.m.
04:30 - 06:00 p.m.
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Registration and Continental Breakfast

Welcome: Industry Trends & Manufacturing Operational Excellence - OSlsoft
Jason Kurdziel, Account Manager

The Journey to Real Time Operational Intelligence - OSlIsoft
Marc Gallant, Regional Manager

Journey to Asset-Based Data — The Kellogg Story
John Gothberg, IT & Control Systems Manager

Break / Demo Pods

Integrating your Plant Information Management System: Strategies for Success
Kirt Anderson, Senior MES Project Manager — Stone Technologies

Rapid Insights with Data Analytics - Tate & Lyle
Mark Massey, Process Control Software Manager: Global Manufacturing

Lunch / Demo Prods

Analyzing Location for the Most Profitable Supply Chain — Esri
Ryan Schacht, Account Executive

Chocolate PI - The Hershey Company
Russell Gregg, Sr. Project Manager: IS Global Supply Chain/Manufacturing Systems

Evolution of OSlsoft Pl to an Enterprise Agreement - Abbott Nutrition
Rich Colvin, Area IT Manager: ANSC Asia & Ireland

Roundtable Review
Wrap-up/Seminar Conclusion — Jason Kurdziel, Account Manager, OSlsoft

Networking Reception / Demo Pods

16



