Hotliner Application Note

TEN - SUPER TEN - HDR




| nt roducti on

These instructions are intended for tel ephone and power conpany personnel who plan to use the S\C
Transforner Bxciting Network (THY, Super TEN or Harnonic Drainage Reactor (HCR. The instructions
explan howto find the proper location for these dra nage devices, howto test that location to deternine the
proper placenent, and howto install the drainage device. Al testing and instdlation procedures are exd a ned
indetal. S\Crecommends that you read the entire set of instructions before you begin fiel d testing

A Message on Safety

IC Minufacturing @. is concerned about your safety. Read these instructions carefully. Pay strict attention
to all DANER WARN NG and CAUTI ON statenents. Wien you see these statenents, take heed - your
personal safety, the safety of your co-workers, and the safety of your equi pnent nay be at risk.
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1. SYMPTOMS

N> spare cade pair available to excite
an Induction Neutralizing Transforner

(IN).

Excessive 50/60 Hz AC induced
vdtages onasingecircut.

INT or Noise Choke fails to "self
edte'.

Fecility has noticeabl e shock vatage to
the touch

Wire line causing noi se on serving
cad e

Excessi ve har noni ¢ "Power i nfl uence".

2. PROBLEMs TREATED

Need for a | ow inpedance path-to-
ground for induced 50/60 Hz
longitudinal |y induced power Iine
interference currents to flow through
and produce magnetic flux, which
excites or "turns-on' an INI or noise
choke.

Unshielded wire line has high
dectrostatic vd tages.

Need for alongitudina drain to reduce
voi ce-frequency harnonic noise
i nfl vence,

3. TEST PROCEDURES

A Feld Located | NI.

3.01L If there is no spare pair availad e through

afidd locaed INf for use as an "exciting
pair" and the transforner does not appear to be
performng as desired, make the follow ng
neasurenents on any selected pair at the
trasfornar |ocation. (INIs need exciting curent
"flow to produce nagnetic flux and, in turn,
high mtual inpedance in the prinary/exciting
per. This induces counteracting vdtage in the
secondary pairs.) Record these neasurenents
on the "D agnostic Test Work Sheet" in the

Appendi x.

NOTE: A single power exposure or
interference source is assuned. Miltiple
exposures nmay require a nore thorough
eval uation than what is included in these
irstructi ams.
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Fgure 1. AC\ol tage Measurenent s

(@ Wing a high inpedance AC voltneter,

neasure and record the AC voltage, tip
(T o ring (R to goud, on the centra o fice
(@) side of the transforner. See Fgure 1,
neasur enent  #1.

NOTE: "T" and "R are designated as "a' and
"b' in sone pl aces.

(5 Measure and record the ACvoltage, T or

Rto gound, of the sane pair onthe fied
o renote side of the transforner. See Fgue
1, Measurenent #2.

(© Measure and record the AC voltage
across the transforner, T-INto T-QJ or
RINto RQJI. Se Fgure 1, neasurenent #3.

(@ If neasurenent #3 approxi nately equal s

the total of neasurenents #1 and #2, the
transforner is "excited' and working properly.
If na, seestepe

(@ If neasurenent #3 is less than either

neasurenent #1 or #2, the transforner
nay not have enough exciting current. A
Transforner Exciting Network (TEN pl aced on
the far end of a working single party
subscriber’s line will provide a | ow i hpedance
path for 50/60 H exciting curent to flow and
exitethe unt.

Note: The "far end" is the "subscriber",
"renote terminal ", o "station" end of a pair,
wile the Grtral Qfice (@ isthe "near end'.

B or Sation Located I NI or Chokes.

302 If the INTis o station located wth no
spare pair available for the transforner
"exciting pair", and the transforner is not

Measur erent  #2



dfectively limting noise and voltage, nake
and record the followi ng measurenents.
Chokes without any exciting current are al so
ird fedtive

(@ To insure neasurenent of AC voltage

oy, use a high inpedance AC voltneter.
Masure and record the ACvdtage, tip (T) or
ring (R to goud, on the centrd o fice (Q)
side of the transforner. See Fgure 1,
neasur enent #1.

(5 Masure and record the ACvoltage, T or

Rto ground of the sane pair on the fidd
o renote side of the transforner. See Houre
1, Measurenent #2.

(@ Measure and record the AC voltage

across the Choke or INI, T-INto T-QJr
oo RINto RQJI. See FHgure 1, neasurenent
#3

(@ |If the Choke or INT is functioning

carectly, the neasurenent across the
Choke or INI should equal the dif ference of
the field side neasurenent minus the GO side
neasurenent (subtract neasurenent #1 from
neasurenent #2). If not, see step e

(& If neasurenents #1 and #2 are nearly

equal and neasurenent #3 is near zero,
the Choke or INT has no exciting current
through it. ATENplaced onthe far ed of this
circuit shoud provide the | owinpedance pat h+
to-ground and enough longitudinal current fl ow
necessary to "excite' o "turn-on" the Goke or
| NT.

NOTE: ULhder sone circunstances, it wll be
advant ageous to substitute a Super TEN or
Harnoni ¢ Drai nage Reactor (HDR) for the
TEN See "Sdution Rinciples" far details ad
use of the Quper TEN and HR

4. SOLUTI ON PR NG PLES

4.01L Mst QO line circuits have a |ow

| ongi tudi nal AC i npedance path-to-
goud viathe lire rd ays, tdk battery or ather
termnal equi pnent. The HOR TEN and Super
TEN al so provide a path-to-ground for the
longitudinal AC currents to flow. INls and
Noi se Chokes both require a nini num anount
of longitudina current to flowthrough their
wndings to function properly. Hacing an HR
TEN or super TEN on the far end of a working
subscriber’s line that is equipped wth an INM

FHgure 2. Harnoni ¢ Drai nage Reactor (HDR

or Noise Choke wll provide a path for the
longitudinal ly induced interfering currents to
flow

A Harnoni ¢ Drai nage Reactor (HDR

402 The HOR is a broadly tuned, well

bal anced mutual drai nage reactor.
Hectrically it contains tw closely natched
capacitors connected to the ends of a center
tapped, grounded inductor. This arrangenent
provi des a | ow | ongitudi nal inpedance (2)
path-to-ground while naintaining a high Z to

mi

Houre 3: Transfor ner
Exciting Network (TEN



netalic curet flonw See Fgure 2

4.03 The HR (FHg 2) is noted for its wde

voi ce-frequency band current  drai nage
capability of the longitudinally induced
har noni cs (power influence), that cause
aud bl e nai se.

B Transforner Exciting Network (TEN
4.04 The TEN (Fg. 3) is a well bal anced

|

F gure 4. Super TEN

capactively coupled two inductor nutual
drai nage reactor. Athough dectricdly simlar
to the HOR the use of the second inductor
gives the TENits lowest longitudinal Z to
ground at the fundanental frequency (50/60
H) of the pover line, vhile naintaining a high
Ztonmetdlic curent flow

C Super TEN

4.06 The Quper TEN (Fg. 4) is a conbi nation
HDR/ TEN. The HDR and TEN are

bridged together and arranged to take

advant age of the unique properties of each.

5. INSTALLATI ON NOTES

501 The HOR designed as Mxdel AP149, has

a black, weather-resistant plastic case
and is provided wth a 36 inch | ong jacketed
three conductaor 22 gauge wire lead. It has two
nounting hoes in the plastic case, one a the
top and one at the bottom Nuniber 8 screws
are recommended for nounting.

5.02 The Super TEN designated as Mbdel

AP161, and the TEN designated as
TEN- P, are packaged in a round pl astic
veat her-resi stant tube wth a 36 inch long 3
conductor wre | ead.

503 Al three products are connected to the
circuit by bridging the T (Geen) and R

oy

AN /s
R
4[[:| | = |
= | el L J.|
- I NT or

S

I_

Houe 5 Typical "TEN Installation



(Red) wires of the unit across the Tand Rof a aretypicaly used in"open wre' goplicaions.
cade a wre lire fadlity. The ground (Yelow

wre is then connected to a good low Z earth

ground, such as a power conpany

nul ti grounded neutral ground.

5.04 A TEN or Super TEN may be pl aced
wherever an exciting pair ground is
specified to excite an INI. An HDOR al one nay
not provide a |ow enough | ongitudi nal
i npedance to ground to adequately excite an
INTI at the fundanental power |ine frequency.

5.05 Although not originally designed as

"stand al one" devices, the HR TBEN and
Quper TEN can all be used alone. They are
d fective in reducing € ectro-static induction.
However the TEN and Super TEN al so reduce
nagnetical ly induced voltage if placed near the
high Z end of a subscriber’s line. Voltage
reduction results fromtheir low Z to ground.
"Sand alone" application should al ways be
limted to high inpedance induction sources
(generally e ectrostatic) to achieve the nost
d fective induced voltage reductions of 90%or
better.

5.06 A standard HDR TEN or Super TEN

should only be used at a location were
regdar prinary staion protection is provided.
A standard HOR or Super TEN along wth a
veat her proof 3 elenent gas tube protector,
attached to an anodi zed al uninum support bar
becones an AP157 or an APL58, respectively.
The AP157 and AP158 may be pl aced
vwherever a protected unit is required. These

Noi se Subscri ber
Protectors Protector /

Wireline Rar
I\ AALL A




5.07 A well bal anced pair should always be
selected for use wth a TEN or Super TEN
Snce these units provide a | ow i npedance
path for longitudnal AC influence currents to
flon, their use on a resistively unba anced pair
nay resut inincreased naise onthat circut.

6. ADDI Tl ONAL | NFORVATI ON

6.0L Nornal ly only one TEN or Super TENis

necessary to excite each INI. However,
there have been occasi ons where the use of
TENs or Super TENs on nore than one pair
was needed to adequatel y excite an I NT.

6.02 Keep in nind that the use of these units

drectly on the high frequency line of a
carier systemwl| resut in sone bridg ng | oss.
This loss increases wth frequency and shoul d
be considered in the systemdesign. The TEN
can have bridging |osses ranging fromless
than 0.1 dB at 10 kHz to near 40 dBat 1.5
nHz. The HDOR and Super TEN range up to
near 7.0 dBat 1.5 nit.

6.03 Mil ti-party subscriber |ines using
harmoni ¢ ringing frequencies near the

specified frequency of a TEN or Super TEN

nay be af fected by their presence onthe line

6.04 M ef fective apdication of the HRis to

help keep the Ilongitudinal power
influence of an unshielded wire Iine from
"mising yd' the ather pairsinits serving cdde
To help solve this problema protected noi se
choke can be placed at the junction of the
serving cable and the wre line. Then an AP149
or API57, vhichever is appropriate, is placed
near the far end of theline. See Hgure 6.

This arrangenent results in a reduced vol t age-
togoud a the subscribers end of the circut.
It places a high longitudinal inpedance to the
usual Iy high longitudina power |ine influence
of the ushidded wire line a the junction of
the serving cable. The interference is therefore
curet linted a the choke and kept out of the
serving cabl e.

6.05 Sone of the newer electronic swtching

systens, such as AT&T s #5ESS, have a
high longitudina AC inpedance-to-ground. An
INT or noise choke, if used on the cable
facilities ot of this type G nay require one
of these drainage reactors at or near the QO
This woul d assure an adequate, |ow AC
i npedance path-to-ground at the QO end of
thedrait.

It nay also be desirable to place this second
TEN or Super TEN at or near the QO to nake
sue tha the exciting curet pah o the INTis
nat inedvertently interrupted due to a subscri ber
lire (exciting pair) dsconect a the @

Typical Characteristics

| npedance Net Physi cal S ze

Model Number Tand Rto Wel ght Length X Wdth X Depth
G ound ( Pounds) (1 nches)
(_ @50/ 60 Hr)
TEN 170 30 55x23Ba
API6TSaper— &N 166 325 6-50x23 b=
—APIS8 (ot AP161) 160 40 OB X3 O0x 262

API49 (FDR) 1350 TUO 30X ZUX LS

Bridging Loss = <0.10 dB @1K# (Al Lhits)



"TEN' DO agnostic Tests Wirk Sheet

| NT
In o Qut

Noi se
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Measur enent #1 Measur enent #2

Measur enent #3

@

Use the Measurenents Above to Gonpl ete the Cal cul ati ons Bel ow.

Held Located I NI Gl cul ati ons

Measur enent #1 + Measurenent #2 1T Measurenent #3

(—) + (—) T (—)

Noi se Choke, CGentral Gfice or Sation
Located | NI Gal cul ati ons

Measur enent #2A - Measurenent #1A T Measur enent #3A
() - (— ) T (— )
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