Three Cases to T

Your Boiler Knowiledge

Some boiler-related problems can result in accidents
that lead to injury and even death if not handled correctly.
Are you up to the challenge of solving problems in these
hypothetical but realistic situations?

BY JOHN R.

patistles from the Motiona] Board of Boiler and

Pressure Vessel Inspectors Indicate that humian

ermor and poor mainlenance are among the (op

Canrses of combusiion-related accidents cach vy
But the proper split-second decision by a well-trained hail-
er operator o lechnician can prevenl an i icbemt oncd ks
aftermath when an emergency strikes or is close at hand

Here are three case studbes ihat deseribe reallstic sliua-

tions involving boiler problems. Would yvou know what o
do in each case? Read on and find oul for yoursell, The
prnswers 1o exch scenario begin on the next poge

Case number one

The equipment invedved in this Himst case < a waler-tube-
sivie high-pressure steam boiler, The boller is a D-type
configuration, with maximum allowable working pressure
rated at 300 psig. The boller provides process steam at 185
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A e uI|.|.|.||:||:|._.: finng mie s abserved on the bodler which
is operating at 75 percent cupacity. There are three waler
level indicators: & druem-leve] transmitter, gauge cochs andd
[ galige |__-||_-|-.,g The drormi-bevel transmitier and the gouge
glass previowsly were in agreement, but now the gauge
glass indicates o high water level and the transmitter inacli-
cotes o dangerously low level

Which readine can vou trust?

Case number two

The equipment involved in this next situation inclusdes a
150 paig, fire-tube high-pressure steam bafler. The boiler
produces process steam ai 110 psig

The main process boiler has been running at 1K percent
firing capacity all day. The second-shilt opemtor s oom-
pleted his shift-change checks and everything is nosmal
The production manager tells him that the production anca
k% podng to be cutting back during this <hif



The bodlerfiring rmite is belng controllsd by o modulat-
ing pressure controller, which conirols the fuie of 20 dif-
ferent process reactons that are using steam. Suddenly,
one of the two safety valves pops at ils proper set point.

Slemm Lot h L wilh a :l-l.-nh"npnF FoaT :|11|;| thi= |1r:|i||1_':r
pressune continues o rise in spite of the valve'’s relicf. A
Ik af the second safety valve reveals that its sei point
has been exceeded withowt it opening. The pressure s
novy 130 psig and has exceeded the high-pressure sicam
limit control set point,. The bumer is still on and firing.

What action should yvou tnke?

Case number three

The equipment involved in our third scenario inclsdes o
high-pressure D-ivpe water-tube boiber with o de-aerator
tark and two leed-water pumps (primary and spare). The
cquipment provides process steam ol 135 psip.

In this siuation, production is being increased because
the company has just received a new order and the deliv-
ey date i 1ig|||. Everyome is w r1|'h:i|'|g hard 1o mieet thieir
shift quotas,

The bodler is munning at 100 percent high fire, day after
day. Everything has been operating smoothly when the
hailer liow-water alarm sounds. Mext, the boiler shuts
down via the low-water fuel cutoff.

A check of the puge glass and the water level reveals
the bevel i= 8o low that it is no longer visible, The feed-
waler pump has tailied and @ w i~|-1.1 ol srmokie 18 ween coim-
ing From one of the bearings. The bailer has been ina
low-water condition for at least four w five minutes,

Whan shotld vou do?

Answer to case number one

The first order of business is wo determine the wue water
level. Since the boller mav be fn a losw-swater condition,
time is of the essence. The initial action is to manually
open the lowest gauge cock to see [ waler comes oul. IF it
doses, the water level in the bodler is high enough 1o be
snfe for now. IF the gaupe cock cannot be operated or i
steam ar nothing tssues from the gauge cock, the boiler
immediately should be secured.

Assuming that water issued out of the lowest gouge
cock, the next action would be 1o blow down the water
caolumn and then the gauge glass, To achieve this, observe
the water level in the gauge glass. The column drain valve
should be opened 10 determine if the gauge glass i
responding by evidence of a loss of water,

Close the drain valve and the water should rapidly
return o the gauge glass. It also is netessary (o ensure
that no lines are plugged and that the water level is
responding by opening the gatuge glass drain valve.

If the water rapidly rises in the gauge glass 1o a level
below the original level, the gauge ploss most likely is pro-
viding a tnue boiler water level. With the pouge olass now
lIII.lIL'.'l[iIIL{ a4 proper waler level and the dmim tmnsmilier
showing a low-water condition, the doum transmitter is

a
When pressure exceeds the steam lmit control set point,
immediately take the bodler off line at the fual source.

the next most likely aren 1o look at more closely

The nest step would be 1o repair;, replace or possibly
recalibrate the dium tmnsmitier The drum level trmansmit-
ter or gauge glass indication {or possibly both) could have
beem inwcormect, The iy cocks ghve a delinbtive rencding of
ihe water level. The steam or waler connecting piping to
elther the water columin or the gauge glhss connections
could have become blocked with sediment and sometimes
k=i 1o more than one accurmte waler reading,

As good [ollowup practice, make o note about the
waterlevel discrepancy in the boiler’s loghook so other
operators will bie aware of the problem. Repairs involving
remaoving sediments should be schediiled as soon as pos-
sible, Occasionally, tmnsmitter sensing lines may become
plugged with sediment and also must be checked regular-
by 1o ensure they are clean and capable of functioning.

Answer to case number two

Immedintely take the boiler off line at the fuel source., 1F
prowided, press the emergency stop button, Close, lock
and tag all combustion tmin components. Wait until the
pressure in the boiler has decreased 1o about 5 psig and
then open the boiler vent. This will prevent o vacuum
from being formed in the boiler

Mo that the emergency has ended, a number of issues
and possible problems need 1o be addressed. The most
pressing of these i= why the high-pressure steam limit did-
n't shut down firing and why the second reliel vabwe didn’t
PR,

Other related issues are a possible fadlure of the firing-
rate controller and the possibility that the process control
svstem has slammed shut 20 process valves al once, mak-
ing for an immediate, instantancous reduction in load
with the boiler svstem not able 1o respond os guickly.

The first safety valve lifted due to over pressurizition
at il was I:I-I.'MIEIIIL'\'I.I 1o dio, Possible causes are the sudden
closing of process valves, or ailure of the firing control 1o
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Chech the gauge glass to determine I;naut water level
to help declde your couwrss ol action.

reduce the firing mte with the loss of load. The boiler fir-
inge control should hove at least gone to o low-fire position
with a sudden reduction in lod,

Most steam ballers hove a high-pressure limit con-
troller. This is designed o shut down burmer finng i a
pressure sel point = exceeded. In this case the control
didnt work. In many cases, these important salety inter-
bocks fail. Many are installed without siphon loops, which
are chsigned (o protect the switch rom steam. When this
mistake is made, often the sensing diaphragms become
unresponsive and don't kel the switch do s ji b,

In other cases these controls are set inappropriately.
Facility staff should formulate a strategy for where this
device should be set. In some cases it would be before
safety reliel valves wouild hunctbon, In other cises it could
be after they unction.

As a pood follow-up procedure, test, resetl and possibly
replace the high-steam pressure interlock switch. Verity
that it is installed per the manufacturer’s requirements
Also, both safety valves should be replaced or ot least iesied
and repaired by a qu.l.liﬁclj and certified valve company,
The second vabve s o major concern becaiuse it never lifted

The bumier firing contioks should be checked for proper
operation and connection. IF the modulating firing-rate con-
trodler is fownd to be ot Bl remember that fuel air mtios
need 1o be set by experienced bumer-uning echnicians=,
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Linkage st screws or locking nuts and fixtures can
comme loose through vibration o intentional tampering. 1
it i determined that linkages are out of adjustment, only
someone with the proper experience and flue gas meas-
urement tools can cormect it

Check the firing-rate modulating motor Tor full rnge
of mation by attempting a diy light-olf procedure. This
process inclhudes closing the firing gas valve and pilot sup-
ply. starting a light-off sequence and observing the motos
through purge and low-fire positioning. Make sure thai
F‘l""a.l.""!:‘ L'li_l.'lle‘.'l"'l L ||||:"‘-|1II.'| 1I|l' L'II:-'\-.Ir'.l': e ':I:- CCINEET II
valves and what this may do 1o a steam system that can't
respond as gquickly,

Answer to case number three
First, immediately shut down the bailer at the electrical
poswer ind fuel sounces, Close the Feed water inlet valve
and close, lock and g all combustion train components
and all eleciric feeds 1o ithe boiler

Under no circumstances would vou add water, Close
the boiler stop valve where steam normally exiis. Evacuaie
the immediate and adfacent premises or perhaps a larper
ares, depending upon the boiler size.

Giive the boiler enough time bor it to sufficiently coaol.
Wait until the pressure in the boiler decreases 1o about
5 psig and then open the boiler vent. This would prevent o

Experlenced burnertuning technicians should set
fual-alr ratios.

vacuum from being formed in the boiler

Allow the boller to sufficiently cool and drain. Once
the bobler is drained, close, lock and L the bodtomm blowe-
down valves. This is good practice and becomes necessary
when the blowsdown valve is piped in battery with ather
bailers. Finally close, lock and iag all steam valves

In this situation, the feed-water pump filed, which led
1o the low-water condition. Never introduce water to a hot
boiler that is in o low water condition. The badler may

turmed it on and evervthing
worked perfectly.”
Sincerely,

Davvicd Babow, Staff Engineer
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“Oh, and by the way, the CA-CALC™ is one ruggedly
built instrument. | accidentally brushed by the
instrument while it was sitting on its plastic
carrying case on a workbench and the whole thing
crashed to the concrete floor. I picked it up and
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- y
have hot heating surfaces exposed above the water leve

Incoming water can ash to steam when it his these sur-

Iaces and possibly result in a ¢ alastrophic explosion,
Even if incomi 12 Whley does nol Hash into steam
L |I.'.II!I:||-' surfaces can become wa ;1._'-.| and distoried
Allowing the boller to cool naturally will minimize the
rizk of this kind of damage (o the baoiler
As pood followup practice, open the boiler and inspeci

the waterside and firsside [or damapge, Tt also mav be nec-
essary and cerainly prudent to contact the sites jurisdic-
tional- or insurance-related boiler inspector and have him
o b IIIHLH‘:I | [} |.|:.|:||'|..|.:'_|.'. |h.'|'~.|.|| |.i.;'.:|1|.|-_'|_'- ~.|_:_.._|". as rehmac
tory breakdown ar tube [@ilures and ruplures &s reguired

Alter repairs are complete, perform a hvdrostatic pres
sure test of the boiler: A qualified contractor usually does
this in the presence of the jurisdictional boiler inspectos

Although a spare feed-water pump may be available,
thie prrimmary must be fixed. Ty o determine the cause ol
Lhee bearing failure. Fo l."'q.:ll1l|'l-|l.'. it the mechanical seal
Wils I'..'-\.Iln..l'l:.' it cowild lsve beein he ] 1 ]

[here are a variety of reasons that bearings Mil, includ-
IR T OHMT LR [ ;ltl"ll':ll\.'ul'llﬂ‘l'l Ik DN, loss off e H||'|!"::_:
water il water-coaled bearing housings, pump/mator/dive
are oul ol alignment: or the age and service life of the
bring

Rely on another boiler until this one is pi iperly fived
This entire process may tnke davs. Local praciices vary,
bul typically a Facility will be able to operate only after the

JLAN isclictional i||*~|:-.'-\. {or's .||1;1|:|.--.',|| haxs been granted. #

witirn you can have Parker's now R Series? The R Series
moare standard features than any other vabe line
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it's a jungle out there.
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