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Lightning, Surges and Rectifier Protection

Typical rectifier applications oMen place them in en-
wirgnments where they may be subpecied lo alectn-
cal voflage transianis ol a desiructive nature, In or-
dar {o prodect a rectilier agasnst these passibly falal
surges, an understanding is required of whal valt-
age fransients ara, and whal techaiques and da-
vices can be successiully used o suppress them

Types of Vollage Transienis

Voltage fransisnts can be broadly calegarized inlo
P Dasic types:

MATURAL QCCURAING: As the name implies, the
owit-vollage conditions are due bo natural phenom-
ena, primarily lightning, and power Syalem distur-
bances. These surges are characterized by iheir
random ocourrences and create the most difficully
io mnalyze as to amplilude, duration and anargy
conenl. They are also the hardast bo deplay cor-
rCiive Measures against,

AEFEATABLE TRAMSIENTS: These types of tran-
slents are ihe resull from the release of elecirically
slored enargy, and are usually man-made. Theze
surges are the direct reswll ol induciive load
switching, load faulls and circult commutation by
transistors, SCA's, relays and fuses,

ightnin

Lightning phenomena because ol ils energy levals,
comipined with the pramarily ouldoor rural environ-
maeni| of cathadie protection rectifiers, posa jhe
mas! destructive potential lor these cathadic pro-
tection rectdiers. Studies done an lightning sirokes
mndicale an average stroke to have a duration ol 30
microseconds, with a siroke Ianqth el Akm and a

total energy of 3 x 107 joules: the equivalent of 1072

walts. Thera s an pverage ol 4 sinokos paor lighil-
riftg flash; each siroke beimg separated by about 40
milliseconds, It s these successve Strokes which
are seEn by the human eye as A licher

Wa are pramanly concerned wilh clowd:lo-ground
lightning. Il is thase sirakes whech couse direct
ocu-wolinge surges and induced vollages on ca:
hodic prolection rectdior AC ingut lines and slnc
wrd-grownd bad matallations, Mozt cloud-6-
Qround highining will brng & aegatee charge 1o
enfh. Therg waill be a correspandingly gher per-
-I'_Hlugc ol L '.'II'!"'""J te=gpronend sprokad o moun-

tainous regions than over llat land. Diredt strokes (o
AL power Enes well cause high enangy iransients o
afect calhodic protection rectdigrs milas from (he
actual gtroke. In addition, dloud-to=grownd strokes
produce large ground currents in the vicinity of the
siroke, These curants in lurn cause sither by di-
feid ganduction or by indecton, transient enargy to
appen on AC and DT cathodic cables, pipalines
and through the groundbed installations.

Aapealable Tranzianly

As slated previously, these types of iranslents are
due to the release of siored energy in inductve and
capacitive circults. Although contaiming lower lev-
els ol energy than lightning, they may 51l pose a
sanous prablem fo unprolected solid stale rectifiers
and thedr contrals. A summary of thase repealable
transienis are a5 lollows:

Energlzation of the cathodic protection rectifiar
transformer primary

Energization of a reciifier transformer will couple the
appleed inpul voltage via siray capacitance and the
inductance of the secondary winding o generale a
Iransien] vollage equal 1o bwice the normal peak
secondary voltage. Il the interwinding capacilance
[Cs) is relatively large, # is conceivable thal & sub-
stantial podion of the applied AC input woltage
coild be coupled lo the secondary, regardless of
tha transformer turns ralio,

De-snergizing the transformar primary

Intarrupting the primary o the rectifier transiormer
may gangrale vollage ranskents In excess of tan
lrmes the normal secondary voltage, depending
upan the impedance of the iransformar secondary.
By interrupling the transiormer magnetizing current,
the resulling collapse of the magnetic Bux in the
tore couwplas a high voltage transient inda (he
transzlosmar secondary and to the roctiier dindas
This stored energy can amouni g appromaiely
006 jpulas par 1000 vall-amperes of transioom.er
capacily,

Fault with an inductive power source
A SR Eecwd o The load. o infornally wall Cause

Sepondary prolechive luses oo ciecud Breakers 1o
opafale. The energy ham the imduchive RN LCT T




saurce or eMiciency filters will generate a high en-
ergy transient across the rectifier dicdes andfar
SCR's. Interruption of load current will have a simi-
lar effect.

Rectifier Susce pribifity

Some cathodic protection reclifier components; ei-
ther by their construction or their position in the
elecirical circuitry, are moare susceptible to voltage
Iransiant failure than others. The components most
susceptible in the conventional rectifiers ara the
diodes or selenium cells which comprise the recti-
fier stack assembly. In addiion, automatic rectifiers
usually have a number of semiconductor compo-
nents such as transistors, integrated circuits, signal
diodes, elc., which are designed to operate on low
voltages, alten less than 30 valts DC. 1solation
transformers are often an the “front lines” because
they are hooked to AC input lines. As components,
however, they can withstand relatively high surge
voltages; usually greater than 2,000 VAC steady
slate or 5,000 volts impulse.

Other components may be susceptible to energy
transients as well. They include meters, wires and
insulation and even surge arrestor devices them-
sehves if the transient energy is too high.

Protection Against Surges

It may seem within this hostile world of multiple
sources of potentially lethal vollage transients that a
cathodic protection rectifier's life may be shor
lived, There are, however, installation steps and
pratective devices which may be applied to nullify
these tranzients. They include:

1. Select a rectifier site which is not on the crest
of a hill where lighining would be more apt 1o
sirike it

2 Utilize a good electrical ground, prelerably a
separale ground rod. Surge arrestors de-
signed g shuni transients to ground will work
only if a lpw ground resistance is achieved.

3. If possible, do not hook the rectifier AC input to
power lines which feed surge producing
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Apply wvaltage suppression devices which arg
sizged and installed in tha most effective placa
ini the cathodic protection rectifier.




