
Procedure for

Troubleshooting

Powerpile Systems



POWERPILE

SELF GENERATING SYSTEMS

The ability to generate a3/+ of a volt DC (750 millivolts) using a
flame applied to a device using two dissimilar metals joined at one
point, referred to as the "Hot Junction" and in so doing the
difference in temperature between that hot junction and what is
referred to as the "Cold Junction" is able to operate a gas valve and
associated switches designed to operate as safeties and operators of
a heating system.

On Steam systems using gas it was the system of choice as they
needed no power to operate so you had heat during power failures.

On other systems it could also be used and those systems could be
put on gravity and have some heat during power losses.

In l979when the gas industry went over to dual seated gas valves
that was the beginning of the end for Powerpile systems as they
could not develop enough power to operate two gas valves
(redundant valves they are called).

There are still many of them still working in many areas of the
country. They are a difficult system to troubleshoot. This
procedure will help to make the taking of millivolt readings a little
easier. We include a chart for plotting the readings so that a more
accurate decision can be made as to diasnoses.

LOOK FOR CHARTS FOR
TROUBLESHOOTING

THERMOCOUPLES AND
POWERPILE SYSTEMS



HOhI-EYWELL
POWERPILE

Readings with just a Valve Coil

Open Circuit 540 Milfvoltc Minimum

Closed Circrdt 175 Milltvolts Minimum
(Controls Jumped Out)

Ctored Clrcuit 2E0 Mfl|lvolts Minimum
(Controls in the Circuit)

TH Readlng Reading will vary depending on the Thermostat
used (Ihls 166dlng measure the total miftvolt
drop across all the controls in the circuit)

HiSh [nib, Presruretrols, LWC, 10 Miftvolts ir the
Aquastatr and any other switch€r madmum drop acrosr

any rwltch ln the drcuit

' Thermortat (vlth Anddpator) 115 - 135 Milivolts
G$EO

PuIl In 95 - 179 Milfivoltr
(Controlr Jumped out)

Pullln 179 - 320 Mlltvolts
(Controls ln Clrcutt)

Drop Out Bdow 95 Mllllvoltr

Drop out ls dom by blorhg od thc pllot ild wa!fog for al audlblc clck or a rlglt Jmp h
tts ncter neodla Al othr rry to chock tUs ir to rb olf tho flor of gar to thc pllot md havo
the nah buncr runhg, Whca thc nfr buncr gocr od thrt L tlc drop out.

. Thls readlng wltl vary wlth dffierent thermortats and lengths of wlre and

wire size.
Refer to instructionc for various milivolt drops acrosr different controls

and thermoclab.



PROCEDURJS

FORTAKNG

MILLTVOLT READII{GS

ONA

POWERPILE SYSTEM

LIMIT



#l

Open Circuit minimum 540 miftvolts. It is taken wlth the gmerator
disconnected from the valve.



#2

LIMIT

Ctosed Circuit with the controk in the circuit Thi! wil measure thc abifity of

the system to work with erery rerltance il the circuil



#3

LIMIT

Clored Circuit with the cutrob "Jumped Out". Thir will measure the voltage

drop acror jurt the coil in the vahe.



The reading laken acrans the TIIITH terminalr with a T$86 fired anticlpator
thermoctat will vary between a maximum of 175 millivolts to 205 millivolts.
Anything lesr than 175 b verY good.
(Thermortat 115 to 135 altowed, 30' of 18 gauge wire 60 milfivolts' limit 0 to 10
millivolts maximum gives you the total anowed).

#4

LIMIT

. ThIs rea.ling *'llt vary wtth dtfferent thermostat! and leugths of wlre and

wire size.
Refer to instructionc for various millivolt drops a<ross different coutrols

and tbermostatr-



#5

lo I LIMIT

Umit fu 0 to 10 mitlivoltr aud ic the same for any svitch.



#5
t-ns-lo

The readlng taken dlrectly acos thc thcrnortat lr tlS nlltvoltr.
Thir rcadhg added to thc drop acros tie fimit wll be

Thermortat 115
Ljmit +J

115

Then lake the TH readlng cad rubtracl 150
_1r5

35 ir the miffvolt drop acror thc
wira



The drop out is typica$ bdow 95 millivoltr. Thir ls the measure of the coll to

hold thcvalve op.o. tr tui. reading ir above 95 the vatve should be changed. If

it doer not drop out it meanc the vahe ls passing.

#6

LIMIT

Drop os! b donc by blowbg od tbc p[ot 9A ^rrttF for:l endlblc clck or r tughr J@9 b

thc aas nocdlo. Ar oth.r ,sy to cic* thir ir to rb oft tbo oor of grr !o th3 pilot aad brvc

u" J ut 
"cr 

runlhg. wh; thc raetn bsarr 8o'! oEt tlrt k tlc drop out.



Pull in i! the measure of the coils abiEty to open the valve dther *ith a load or

withoul with the controlc iu the circuit it should pun in from 179 to 320. A

high pull in would mean that the valve *ould perhapr operate lntermitteutly.

u,ta tl. controlr or valve may need to be chauged. Taking the reading with the

controlr jumped out will prove vhich one ir tbe problem'

#7

LIMIT



lO-"_O_{,r with the controlr jumped out is urualv ropen *ith the controh in

***q;',rr"f##i*r*ltlsfiff.x'[*'i';l;;*:,""'#8

LIMIT



s tem Cont ro l . Res  is tance.

Power uriit used on
vs8t33
vs8t4l
vs8204
vs820
vs82t

Ponerpile Valve

Q 3r3  (32"  long l

Por.rer Unit. used on

cs434
cs59l
cs5133
cs5134
cs5230
cs52 78
cs5281
cs5295

vs-819 0
vs-8194
vs-8233
vs-8238
vs-8262 .

vs-8279
vs-8291

R 'Shah,

vH700-500
w.R.  35C

3.38  oHMS

23.  I  oHMS

1I .0  oHMS

2OHMS+or -5

1 .68  oHMS

( series )
03u-433

Coil

Thernostat wlth anttcipator
and 30 feet of IB guage wire

perc ent



HONEYWELL COMBINATION VALVES

(tnternal Wtring)

vs-8r94

vs-e233

POVIER
I'NIT

T}I S]IRIES

vs-8138

vs-8133
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HONEYWELL COMBINATION VALVES

vs-e20
vs-82i

rt  6xr tovt l  ur{n tctala'  Grrt l .  Gtglt t .  ctt l t ' '  ct l t to'  cl t2t l '  cl52' l '

;ffiiii-q-,-ta., v3r2tt. Ysrtt', Y3r2'2' Yrr2tt' Y3r2tu

t
l e
I

I
I
I
I

Is
I
e

o

l c

-o,Iin OPel Cndlf rtlllvo|.ts--.- -

r oxn rorrr ur{rt rvrartt. vttttt, v3rt.t' vta2o.l vs-62o, vs-B2I

-SraNDAtD rowrr  uNl l l23 o l l f  l

L..,,,,- dFur oPE t ctRculT rl-Lvolrs-



HONEYWELL COMBINATION VALVES

(Mfltvolt Chedcout)

VALVES

Eoaeyrrdk VS t13t, t133, t20 0d t2r

WEo Rodga:r: 36C0f od l6Cl0

I I SIAT c0rL

LI}trT

POUTR
tniIT

T*cyoumrudOp.! C|rcdrc dhg. Ttcl tdrc you Clercd Cffi udhg. Yol arcnot
rcdy tr tdlo r rcrdhg tDroug[ tlo Porr Ud. fc do tur , dLconoct ono tlmnosti lcld
fron tlc vjva TUr rrnovcr dl llc codols fron flo cbcd. Ttc '.rrltlhcaa' rhodd bc
coE ctld ..ro.t tho PP trilildt o! lio vdvo. Wfrl tldr leo$ you d[ rud tio rillivo[
drop rcrorr tDo porcr Et ody. ( TLlr b vety ncccrsry lf yer hrvc hql coutrat ;flot
ordqo). flo ladr fron tlo Ocaortd rlonld ut lo ncouoctod. hocood to talo all tlo
otlcr lond rcedhgr. Thc otlcr rccdhgr rll bc tlc rrnc rr thcy rcrc for rcedhgr tdrct o!
vdva rfrL fin r vrtvo coll (no porcr dt). ftrro ro tro ctcdr tld hrvo to bo clockod ol
a corDhdon vrlva

l. Ttc Vrlvc Coll

2. Tlo Poscr Ud

TtL typc of valvc rbo hrs trc drop odr, tlc vdvc coll rll drop od nd tfcl thc powcr uft.
Iho velvo coil droppiog od rill coro tb. Eca.r to jury s[g!! (you mn kcrp yorr cycr on
tho nclrr d dl thcr to obrcrrrc tlds) Thc porcr nrlr rO drop od rltl r udftlc clcl. ud
tho pflot grr rrll cdso to [or.

Drop od ls dorc by Dlowhg od tDc pllot rnd rrtbg for ro endlblc c[ck or o rlglt Jup h
tho nctrr accdlc. An othc rry to choch tUr b ta rh ofi tto llor of gar to tlo pllot od hrvo
ttc nrh buacr rnnhg. TYhca thc nrh brmcr goc. od tld lt tf,c drop or&

Thc pdl h co Ec a [tllo Hcky, I lr bcst doac altc dohg tlc drop od- Ttc rcadhg obtebcd
rs drop out for Oo powcr ruit rLodd dro bo 6o potr thd brhgr b thc powr rnit. At tUr
poht rdcrrc tbc attot -oDoll lc,vcr ird qdclly tu! t o!, ttc pllot slodd rtry o! iDd ttrc
pob rco tho u& bulcr couca ol b ttc p[ h for thc vr]vo coll

TE + IP-



COMBINAfiONVALVIS

(Sqtc rd orrc.dhgr)

VALVE POWf,RT'NTT

OpaCbcd 700nr'r 600rvtc (Ihrnortdlcodr
dlrcomcctrd)

C'torcd ffi (Cofrob h) 360 rrr'r

Clorcd Ctcd (Codob od) 2ll0 udr

Pu[h (Codob h) 200rvrr

hllr(Cofrolr ont) lOOmr'r

Ihop Od Bdos 95 B*ra51l-152 (23 Oh)
a+r05 (1r oh)

ALL OIEIR RAADINGS WII' BE IEE SAIT,IE AS IEEYWXRE WTIE JUST A
VALVE COIL



REI,AY WITE A COMBINATION POIYERPtr,E VALVE

Itcrc slll bc lo dllvo[ drop rcross tic corbols rtca you hrvc n ko}dcd buanr
circd tyac rclry ucd rvith a poraallc valvc, Srch .r X X terfrrb on RA-t32 or Bl 82 on
otDcr rdeyr.TLc raror th.r. b ro drop k bocuso tlc oily thg h the chcd k r rct ol
clqprr in tho rdry, thc rdry ir brougb ia by a 24 votr thrrnortd, tho clrypar nr|ro rd
brhg h ttc porc4lle vrlva Thc only ottrer rhhg h the ctsclt ls ttrc bum h ELM h tlc
rdry. Tho boiler ir uully factory rircd ro you hno a rhort ru of lor rqfutaco dra Thc
pul h rhodd fdl l|tih tic rmgc of 9!l?9 dlllvolts bccruc ticrc .rc no colhoh. h
chrt{ng od tf,c radingr botl Clorod Chcd redhgr rhodd fal in tto lorcr dlagond hc of
chst

.4, TYPICAL SfT OF READINGS:

OpcaCM T?/Dr'tfr

ClorcdChcd(Codolrh) 260rrr's

Closcd Cffi (Cotrob od) 250 - 255 m/s (5 to 10 ufr drop etrotr
cl4pers, rhcnd B[nit)

Drop od- Vatvo Bclor 95

Ilrop od - Porct mft Bctrrcea {{ - 105

Putrh Bctrcca 95 - 179


