Integrating Lean Manufacturing

Techniques and Energy
Saving Practices Boosts

Productivity and Cuts Costs

By Dr. Henry Quesada and Dr. Brian Bond

utting energy costs remains a

way that many wood products
Cﬁrm-.- can trim operating ex-
penses while continuing o develop new
business prospects and serve existing
cussomens, This article reviews the maost
commonly implemented energy recom-
meadations for both the U.S. manufac-
turmg seceor and the woiden pilet sec-
tor. This comparison will then help in
determinimg bow lean principles can be
implemented into your enetiry manage-
menat practices and will provide a seli-
assessment 1o guide your energy auchit
process.

Although the majority of wood prod-
vets manufictunng businesses conlinue
to use multiple sources of enengy such as
wood waste, natural gas, coal, diesel, and
waste o1l
est energy cost (62.5%), There are many
resources available o the industey to as-
sistin sdentlying energy saving oppartu-
nities. Ome of the most helpful enenzy
saving resowces is the database of en-
ergy recommenlations created by the In-
dustrin] Assessment Centers at the De-
partment of Ex
research centers
ideas relating to industrial energy con-
servation.

Top 10 Implemented
Energy Recommendations

tential energy savings made by the Tn-
dustzial
mto n free database which contains mare
than 15,000 assessments and more than
116,000 energy reco

for further analysis.

Even though the encrgy assessment
ditabase meludes n large variety of de-
tails about each energy assessment, the
focus of this analysis is on three basic
criteria; average savings per recammin.
dation, average rate of implementation
for each recommendation and the aver-

age payback period per recommenda-
tion. The average savings will be ex-
pressed bused on the number af employ-
ces and the square footage, which is
more useful for intecested firms in
quickly calculating potential energy sav-
ings based on their own size (emplovees
and square footage). The implementation

[

In many cases, small changes that require
no or minimal capital investments such as
different start up times or shutting down

equipment in certain

peak hours could have

a large impact on your company finances.

which are referenced by an Assessment
Recommendation Code (ARC). The da-
Lebase can be accessed at this web link

httpiae rutgers.
alzo be downloaded in MS Excel foomat

Averagy
savings | Average
lectneity represents the high- per Average
ARC cmployes per 2 Tmplemented payback
number | Reownmendation  ($/vear) | ($/year) | resommendations | perind (vears)
it higher
efficiency limps
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sked with s ing 24133 | of dectric maters 53621 .05 3,103 28
Treall rmpensste air
intakes in conbest
24221 | locations 51132 so.02 2,132 079
Ublize ensrgy-efficient
belis and ctrer
24111 lnproved mectanisues | 52344 $0.03 2,004 055
All of the recommendations and pa- Reduce tre pressere of
compressed at to the
- 24201 i osguined 852551 .03 1,707 029
ssessinent Ceaters are secorded
Use more effictest
27143 light scurce 53554 S0.04 1,637 m3
Instiate bane
Jations, 2251 59930 w2 1.503 118
Aralyer flne g fr
21&33 | peoperatr/Teel ratio szon 192 1470 L2
Tl e aney.
" f . 20105 mensons L o0 RAEE 198
and it can
Tuble 1. Top ten most imy { energy suving rec i in the
LS manufacturing sector.
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rates tell the times that a particular rec-
ommendstion was implemented: and the
average payvback period s used s o mea-
sure of retum of investment.

1 he tap ten mast smplemented energy
recommendations in the US. manufic-
taring sector ase shown in Table 1. The
priactice or recommencstion with the
highest averuge savings per employss is
“Analyze flue gas for proper aivifuel va-
tin” with STOZ0 1 year savings. |he
highest average suvings per {7 is "Efmi-
naie feaks in inext goy and compressed
air finesivalv with 85.05/year. In
terms of poyback the recommendation
with the lowest average payback period
15 “Reduced the presaoy of compresved
@ to the winimam required” with 0.29

HT programs under ISPM-15 guidelines."
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years.
In the pallet and skad : Ny

sector, a total of 19 assessments have o e .

been conducted sinee 1982 with  total of .,,:,',: ::’ _,,,'::

138 recommendations anid an implermen. Nuwber | per squute | Aversge | per

tation rate of 45%. The averuge savings Maplemented? w:l’lm m';:.] m;' ;;T:l n.?ﬂ-"’mﬁ-ﬂn
ct impl b Wad dtobe <= 7] G TUF | S3naIn 20020

$60.40 for euch employee or SO0 = L R A

with an average payback period per s 5 .10 0155 S ERAR

implermentation of (.84 years (Table 2.). TouifAverage | 138 | 012 145 | 5801739 $15,29650

When comparng the litian: .

to actual implanted practices, it was de- Tabie 2. Main staris of enerEy saving recommendations

termined that peliet and sid manufactur- fo the pollet indusiry.

ens prefermed w smplement recommendit-  ries were analyzed, results indicated that — Top Lean-based

tions with the lowest payback period.
1 he most commonly implemented en-
I wis * T

the same theoe recommendations (ARC
2.4236, 2.7142, unid 2.4133) cume as the

vert gus and compressed alr
ARC 2.4236) with an av-
eruge payhack of (.23 vears and annual
savings of $19.1 per employee or $0.023
M respeetively. The second most recom-
mended opportunity was reluted o the
installation of efficieat Jamps (ARC
2.7142) andd the thind mast imp lemented
recommendation was related o the use
of more encrgy officient motors (ARC
ZAVEL) and the installstion of mare en-
erpry #fficient belts and mechinisms
(ARC 2.4111). The practices imple-
mentest are minly focused on improving
energy consumption in machinery and
building infrastrocture cather than man-
agement prwctees such as lean thinking.

Tt is interesting to note that the wp
theee implemented recommendations in
the wooden pallet industry were the
same as those for the entire ULS, manu-
facturing sector. In addition. when the
top implementedd recommendatiaons for
the primary and secondary wood indus-

most impl i ones. However. the
savings (per employee and 119) and the
pavhack perod averuges are chilerent
etween the wood products secror and
the entire US. manufacturing scetor.

Energy Recommendations

Table 3 shows averape savings, wver-
age implementation rotes and average
payback periods for Jean peinciples that
hiave been implementesd by manulaclur
ing firms in the United States as part of
cnergy assessments. It can be seen from
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Table 3 that m K out of 10 cases, the

payback period is less than one year.
Given that the savings per employee

rnges from $60.24 o S 111829 and

sivings hased om pla
SO.08F to $1.927
ommendations based on lean peincip,
i lesnd th greater s

s aren yo From
t is clear that rec-

os

s und relative

sty wnd understamd your electne power
bill. Try o amunge a meeting with your
power company so they can explain bow
your company s being chunged anid in
what ways your firm could make adjuse-
ments Lo save moncy. In many cascs,
srmaal | chinges thitt regune no o mmimal

certn peak hours coukd hive a large
impact on your company tinances, For
example, in average quick starting pro-

o reul bime, anid 10 eresles i datahase of
vour energy vsage for later analysis, Al-
rematively, you could conduct an csti-

cedures cun save up W ST

maton of your elecinuily consurnption
based on the power ¢ t the equip-
ment used in your facility. Another op-
tan 1% Lo hive an enengy comsuliant, who

shorter payback times than actions listed T T Tem description T —ERGTRY (O3 PSSOy
:':.'.'T Cows in Table 1. The underlying strength of Lavel of °'I'|‘° cost of mo
Bt suvisys Average lean-based recommendations is that nit Rk L Sogcs St ericcs | comploste
x" :;::l‘:‘;’ ::}"::', Times s ":':"m"" m:‘," only encrgy consumption is decreased — 19 |Tuming off lights when not needed 4 ) ) $790
e 6302 Tanil e bat productivity s smproved at the same Fomei o) 20 |Properly designed job 3 $16,880
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, time 21 |Quakity on the source 4 $9.510
22 |Presence of continucus improvement teams 5 $0
Lean-based Energy Audit Value 23 |Presence of an incentive program 4 $13.301
:::"':‘::r:;f o - i s st Given the significant relationship be- chain or. 24 """"‘"' of an iwventory ‘f’""“' fysten 4 $26,584
Sl Torreie ' - { tween Jean principles and encrgy redue- Procass| et |2 :"‘“'"‘“‘“:"“(“"‘5 Squipment 4 y $22.543
prscedunes 28088 143 a13 am 11 ton recommendations, we have devel- Handing |28 |Cquipment yout . ; s $0
Hesdues mrzp | oped o lean-bused energy audit tool to be 27_|Astomsted '?"'Pm"' MSROOVS proses 3 $42409
pnedectian snw sener 41 142 a2 050 used as a solf-assessment for any manu- ] 2’“":’ """‘”*“'I‘“”:‘r . S | s0
;. = - y =1 ey - T o re - - | s . . . - teri i L
::::::: L HLLy erdl| G oz | oA ruj;ur‘-"b |rul.ueclr_c.(|1|]c|mvl|'|h: w.:udun | 2 K::::;:: i ,n A s $11.879
procedunes 402 1W01es 120 1 as un N_ et § s, The following are the re- odstsi 30 |Excessive WIP accumulation 4 $23,383
= t quired steps to conduct this encrgy as- nbarials 31 |Effeets to increase matarial yields 3 $39,931
imelimentatan 4an MR 142 X ass s sessmenl. 32 |Presence of senscrs to detect defective product 5 $0
o : rC | 33 |Efforts to reduce material waste/cost 4 $15,719
e vep 1. Understanding SREFOY CON-
Erpsipraunt layuis :-:|“ 34506 048 sl o4 osa| S0 . Undersiariding 'Mm.‘w"&. o Figurei. Partiol view of the lean-hased energy audit ool
e sumptior and charges. For any mdustry o . d o o .
i 4428 16240 038 0 oz 05¢ it is critico] to understand how energn copita] investments such as difterent start an energy management system (EMS). can visit vour production
being used. A first task in this step is to up times or shurting down oquipment in An EMS provides cnergy consumgption  perform a more detailed clectricity con-

sumplion analysis.

Step 2. Walk through the process. A poo-
cess walk through wadht caplures what 15
renlly happening when people internct
within and between the processes in your
lrrm, ehmmating the assumplions of

N
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2. Seoves and poter clions.

whit you think might be happening, For
this particular case, the goal of a process
walktheough is to identify potential en-
ergy saving opportunities. Our research
group at Virginia Tech has created an
casy-to-follow lean-besed eneegy awdit
ool that will belp your arganization to
identifv potential energy saving opporru-
nities tirowgh o peocess walk.

Figure 1 shows a partial view of the

the DOE.

In onder 10 wse our lean-based aodic
o, the user nesds to provide the com-
pany SIC pumber, number of employees,
and ol firm area (09). The user wil
rute the status of 45 items using an ordi-
0. not apply, |- very poor,

A goixl, amd 5 ex
11 automatically coleu-
s peeds remedial or
corrective acton based on the seale
shown in Figure 2. Information related to
the cost of no compliance is alse caleu-
Latext for each tem.

The items in the chex
divided in the following factors. ma-
chimes and equipment, man fuctor (hie
man resources), material handling, mate-
cials, and management of the process.
T hese items are mat exclusively related i
the lean principles, but they are also con-
nceted with more technical recommen-
dations denling with squipment and
building infrustructure improvements.

cel-

late if any of the s

ist have been

the process as value chains. This map-
ping technique allows managess Lo casily
separute value-ndded from non-valued
activities (please visit the web page
www.woidimaovision.org o learn bow
0 develop a VSM) Once the VSM has
been developed. the analysis on the VSM
neexls o focus on dentifying potential
opportunities for improvement, Critical
10 VSM is to add information related to
each lnk of the value chan such as pro-
cess times, availobility, set up times, mo-

Yield=56%

Process time= 12 min/
MBF

Setup=1 hour
Availability=74%

lean-based audir tool. The audit tool can
be downlosded by visiting the web site St
www woadinnovation.org, This tool s o

Extend the Life of a
Pallet By 5X or More!
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shield that protects wood pallets from forklift
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Electricity/MBF=220 kWh

Figure 3. Process informa
Fox i a VSM that includes ele
cansumpiion
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terial yield and throvghput.

Girven the increased cost of electricity
it would be importimt to also aki the
electricity consumption for cach process.
Figure 3 shows an example where the
user indicates thut for every one thou-
sand board feer IMBF) that (s peocessed
m this partcular peocess, 220 KW are
required,

To be able to add the electricity con-
sumption  exch prcess of the vilue
chain, the managers need to directly
measure of catimate the clecticity con-
sumptian. In the first cise, metess or di-
rect readings ¢im be obtained for each
picee of cquipment of the process in
analysix. An allermative estmation can
be conducted using on allocation tech-
nigue wheee encrgy consumption can be
allowated hased an energy or prixluction
drivers such as production volume, num-
ber of machines, square footage or num-
ber of workers

Step 4. Electeicity consumption
In this step, mumgers shoalil i
onsumption using a qnnm:l—
as contro! chars. We ree-
ommend thrs stnstical technique he-
cause it helps to keep the energy con-
sumption variability under control and
different control churts con be imple-
meated for more than one process. Be-
control charts can help managers
1o sdentify potentinl problems andd their
o0t causes. A control chart that shows
the expeeted consumption (sverage) and
the uppes und lower control limits is one
of the many statistical control process

tools that can help to identify potential
problems and improvement apportuni-
ties

Step 5. Kaizen events. A Kinzen event is
4 team session that focuses on improving
a specific arca or section of a process. A
Karzen team must follow s certamn proto-
col to be successtul, These kev nspects
for that success are as follows: 1.} A
h..ulu 2.) A clear abjective of the ses-
sion, 3.1 A ¢lear timeline and agendn for
the .n.“ung, 4.) support from the admin-
wtrtian, 5. C

Kaizen events can often improve pro-
cesg efficiencics from 200 to 100% in
twer Lo three sesaoms, These combimuous
improvement events are perhaps the
most significant step in this methodology
heciuse 1t requires fimctiona! teams o
analyze ﬂx CUTENt €NETEy CONSUMpKion
crgy savings project leader
mmize these events at leust
once every quarter. The Kaizen teams
need o sudit the process o verify if there

hius been progress and ulznnl\ pixen-
tial new energy savings uppolmnmcs
As is the casc in v
provement priyje
vating personne! is always a difficalt en-
deavor. The team leader should state
clewr gouls wad specific outputs for each
meeting.

Potential improvements should be
runked bused on the various eriterin such
as payback period. implementation costs,
savings, impoctance for customers o im-
puct 1o the process. This prioritization
will allow the manager to decide where

uLEOmes.
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to focus if remedial or corrective actions
are requined

Significant Savings for
Womden Pallet Industries

When orianizations conduct enesjry
assessments, the main focus is typically
on improving the energy efficiency of
equipment and building infrustructure.
However, there are also a significant
number ol management practices or lean
principles that can be vsed o both in-
crease peoductivity and decrcase cncrgy
consumpion. In ths article, we have
presented valuable information on the
top recommendations (by savings and
implementation tates) that mamufictur
ing firms and the wooden pallet indus-
been implementing. Further,
pucht tool we hive
created could help woaden pallet compa-
nics casily identfy where the cacrgy
sving epporiunities ame as well
mute the savings, costs and payback pe-
riod of poteatial recommendations.

Far mare miirmation ar o discess st
fing up an energy assessment with some
of the Virginia Tech staff, contact 5400
2314978 or email queskliavtedu. @
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sffickant retum shipping. Whea combined with
o pallet, collors convert the pallet into o box
moking it o complete returnoble costoiner.
Pallot collors save meacy, kaber, storege erce
d logistiml backhouling. They are compact
and easy 1o prepare fer storage. Call KROWUS
for more information: 011 371 22 300 700
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