Model 646
Power Line Disturbance Analyzer

DRANETZ




Dranetz Series 646 Power Line Disturbance Analyzer ...
Easy to use, Dependable, and Affordable.

If yon are responsible for pre-installution site surveys, the
maimtenance of computers and thoir peripherals. power
surveys, ar troubleshonting sensitive indusirial or commersial
gauipment, the Diranetz Series 648 Power Line Dhsturbance
Montitor was designed with you in mind.

Available in both single-phase and three-phase versions, the
646 can continuously monitor and record power line sags

and swells, under and overvoliages, impulses. and frequency
variations en both phase-ta-nentral and neutral-lo-ground, A
separate IDC channel is also provided for easy correlation of
DC power supply disturbances with AC power line disturhances,

Standard festures include user-friendly, menu-driven operating
centrols with alphanumerie display (or prompting, enviranmen-
1ally protected membrane keypad, real tune clock. nonvalatile
dita and setup memory, built-in thermal printer, and RS232C
imerface. A temperature probe is availuble as an acoessory.
Alsa gvailuble. three factory-installed options provide impulse
duration measurements, un uninterruptible power supply, and an
ineegral direct connecl. aute-unswer. Bell 103-compatible modem.

Sepurale OPERATE and PROGRAM mades, menu listing of all

commands and programmable parumeters, and two-key selection
of the apprapriate function through NEXT MENU und NEXT
CHOICE keys mukes operation ensy . .. even for the infrequent
user. The 646 is shipped with pre-progrommed siandard His,
If these limits are suitable for the application, it is only necessary

to turn the power switch to the ON position (o star basic monitciing
operauon. Results are clearly printed in exact arder of occorrence,
as a complete lsting of all disturbances or in sumnmary form. and
fully annotated with numerical values, informative deseriptors. and
the exact time and date of occurrence for easy analysis,

Uption 10] - Impolse Duration.
Adds high-frequeney impulse
duration measurement capability
to within one microsecond.
Faclory-installed option.

111887 « G Temperature Probe.
Allows the 646 to record chanpas

in ternpersiure as disturbances. The
probe is a tempersture sensor mounted
on the end of a 1(ft. cable that plugs
into the 646 rear panel,

Optional Accessorics

Oution 102 - Uninterruptihle

Power Supply «UPS) Internal
batteries provide povwer for up ro

30 minutes of operation if AC

power is lost, Factory-instatled option.

111894-G1 - Rack Mouni Adapler Kit,

Enahles the 646 1o be rack mounted,

TO3HIO - Skipping Comtainer,
Rugged, foam lined container for
shipping or ranspurting the 646.

Onption 103 - Internal Auto-
Answer Modem. Adds a bell
103 compatihle, direct connect
modem that allows remule 636
aperation over public telephone
lines at 300 Baud.
Factory-installed aption,

112931-G1 - Single Chunnel
Cable, Comes with Tugs and
clamps for conneetion 10 a single
channel power source.



Power Line Disturbances . . . An essential consideration
for problem-free operation of electronic equipment

Detailed, accurate, and comprehensive analysis of AC power line
disturbances is essential for pre-installation site surveys, cormrelating
malfunctiens of electronic eguipment with power line disturbunces,
specifying corrective equipment, and monitoring the effectivenass
of power line conditioning equipment. Only by assuring the overall
quality of the AC pawer before sensitive equipment is installed,
taking early corrective action if necessary, and continually maonibor-
ing 1o detect changes in the AC power distribution can operational
problems due to power line disturbances be permanently avaided.

Although there are ne fum industey standands ro define acceptable
AC power, various equipment manufacturers have developed
internal guidelines for the design and reliable operation of com-
puter and other microprocessor-based equipment. The plot shown
below is a typical susceptibility profile for o particular piece of
electronic equipment. Power line disturbances outside of the
boundaries are unacceptable and can be expected to canse
equipment malfunctien, damage, or complete failure.

Any voltage fluctuation that exceeds allowahle limits for more than
2.5 seconds 1s classified as an updervoltage or avervellage condi-
tion. Lndervolmage situations are normally caused by local line
averloading or purposetul utility brownouts designed to extend
system capability vnder high demand eonditions. Both can be
eapectad (e cause erratic performancs in sensitive equipment, or 1o
produce excessive eoperanures as motor loads draw more current.
Overvoltage 15 usually caused by poor line regulation by the utility
or lighter than expected loads. Both result in oversiressed eampo-
nents, averheating, and incipient failures.
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Sags and surges are shont-term special cuses of undervoliage and
overvoltage conditions where the voltage fluctuation exceeds the
alloweable liemit for grearer than several milliseconds. Because sags
and surges are transient copditions caused by momentary events,
they usually exhibit larper voltage excursions than langer term
nndervoltages and overvoltages. Sags and surges are maost com-
manly caused by connecting or disconnecting heavy inductive
loads such as large motors, electric furnaces, atr conditioning unis,
and the like. If they are of sufficient magnitude to canse resultant
disturbances on internal DC pawer supplies, they can cause erratic
performance.

[mpulses, alsa known as transients, spikes, or noise., are the most
traublesome aml potentially damaging types of pawer line distur-
bances, Lasting from a fraction of & microsecond to a few millisec-
onds but with amplitudes of hundreds or even thousands of volrs,
they frequently result in armoying interference or damage. [mpulse
voltages may occur herween phases or hetween phase and neutrui,
Such impulses are generally deseribed as normal, differential. or
transverse tode, are rypically the result of connecting er discon-
necting heavy loads or power factor compensating capucttors, and
often exhibit decaying nscillatory characveristics at frequencies
above 5 kHz. Impulse voltepes, referenced w earth ground, which
are comnion to all phase lines or common to phase and neutcal
lines, are known as common or series mode. They are usvally the
result of lightning strikes or utility breaker tripping and reclosure,
Bath types of impulses must be analyzed o provide a complete
picture of power integnty.
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Series 646 . . . Designed with you in mind

Simple Keypad Descriptions

OPERATE MODE - Upon
instrument turn-on or when
depressed, unit maonitars all
inputs and prints out disturb-
ances as they occur, Several
commands may be exccuted
while in OPERATE MODE,
such as lisling the values of
prograrmned limits. summariz-
ing accumulated disturbance
data. and displaying the present
line vollage and frequency on
the LED display. Nochange in
programming or the clearing of
data is possible in this inode.

PROGRAM MODE - Yhen
depressed, the moniioring opera-
11on is inhibited and new pro-
zram limits can be entered and
summary data cleared from
memory. Although no disturb-
unces will be printed while in
the PROCRAM MODE, the voll-
sage moedsuremnent cireuils
remain active und the unil can
he used as 1 meler.

LOCKANLOCK - 1.ocks the
kevboard with a 4-digit code to
prevent unavthorized access.

SHIFT - Allows use of alpha-
numenc unil identifiees.

NEXT MENU - Repeuted
pressing will list all available
menus an the LED display.

NEXT CHOICE - Repeared
pressing will st in prder all
availahle choices for the
CuLTen’ menu.

PALUSE/RESUME - S1ops und
TESLUTTS printer.

QUIT - Aborts & prinfout

PRINT MENU - When de-
pressed, prints a list of avail-
able choices for current menuw.

PREVIOUS CHOICE - Repealed
pressing will step backwards
through all avuilable choices for
tha current menu.

HELP - Briefly describes the
nig of NEXT MENLT. NEXT
CHOICE, and NEW VALLE
keys and lists all available
menn titles on the primout.

INSTAUCTIONS:  _
Usa NEXT MENL Lo
step thru Manus
Uss PRINT MENU to
Tis1 Menu Chaolces
Uss NEXT CHCICE 10
step thru Cheicas
Uss HEW VALUE t&
change siptus or
Nimk on Plsplay
Uca YES to perfarm
func. an Diaplay
Avallable menus!
MAIN MENL
FROGRAM TB2 PH A
PAOGRAM TE2 PH B
PRCGRAM TB2Z FHC
PROGRAM TE1 AC
" PAOGRAM NEUT-GRD
PAQGRAM DC CHAN
METER MENU
CONFIGURATION

PAPER FEED - Advances
PriTier tape.

NEW VALUE - Uscd o change
programmable parameters. For
cxample, under PROGRAM TB]
AC the display may read lmp Sens
0100¥. To change the impulse
sensitivity to 50 volrs, press
NEW VALUE followed by
(050 ENTER.

CHOICE # - Bypasses NEXT
CHOICE and PREVIOLS
CHOICE kevs and allows
direct selection of u nuimbersed
meny choice.

YES amd NO - Allows response
L prompled questions such as
PROGRAM SUMMARY ?in
MAIN MENLL

ENTER » When depressed,
enters new programmed
valve into memory.

SERIES 66
POWER LIN _
GISTURBANLCE ANALYTER

Simple, Safe und Fast Installaiom nn Rear Manel
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Rugged Shipping Coatainer
{F/N 103100) form-fitted foam
with accessory compartment
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Temperature Prole
(P/N 11E887-G1)

TYPICAL MENU PRINTOLT for Model 646-1 showing all
programmed information. Entering any menu choice through

NEXT MENU and

MEXT CHOICE keys for NEXT MENU and

CHOICE # keys) allows any programmed vatue to be altered,

— s
: FROGRAM TB1 AC:
1 HI Limn 125Y

2 Law Llml 105¢

3 Volt Sens 003V

4 Imp Sens 4100¥

£ Fraq Sans 0.5Hz

PROGRAM NEUT-GND:
1 HI Limii a05Y
2 Yalt Sens 003V

-3 Imp Sens DOS0V

+ PROGRAM DC CHAN:
1 Hi Lim|t 0D5.2¥

! 2 Low Limlt op4.8¥
" & Valt Sena 100.0V

4 Imp Sens 001V

PROGRAM TEMP:

1 HI LimitQ3s ¢

2 Low Limit 015 &

3 Temp Sana 005 ©
4 Temp Scale: C

CONFIGURATION:
1 3-phase: No

2 Imp Dur: Yes

3 UPS: Yes

4 Termp Froba: Yes

Under MAIN MENU a dat summary can be printed,
cutput mode selected, and time, date, RS232C buud rare,

aod alarm conditi

on changesl.
MAIN MENL:

1 Program Summary
2 Standard Limits
3 Data Summary

4 Clear Data

& Tlme 14:48:00

. B Date DB/22/94
7 Qutput; BOTH

4 Baud Rate: 5500
4 Audia Alarm: OFF
A Sall Tast

B Mew Unlt ID

The METER MFENU is used to select which parameter will

ba cantinuously

isplayed when in the OPERATFE mode.

METER MENU:

1 Freg: 080.0
A Tamp: 020 C
3 UPS hat; 15.4

q TE1 AZ; (G0

8§ 1 DDODY, CODduS

[ Neutrgl: DOO

7 N 0o0QV, DDDDUS
B DC Level: 004,9

9 D 0000V, 0000US

A Ph-A AC: 119
B A Dra5y, 0021uS
c Ph-B AC: 121
D B a0gQv, 00DRuS
E Ph-C AC: 120
F C 0000V, 00GOUS



Tvpical Portien of a Disturhance Printout

Dranetz Saflas 646
Model 646-1
Cpiion 101
Cplion 102

Temperature Frobe

TB AC
22-Aug-bd
TE1 AC
063 VAL
22-Aug-04

| TB1 A

oD VAC
22-Aug-94

- TBT1AC

000 Ymin
22-Aug-p4
TE1 AC
22-Aug-o4
TE1AC
135 VAC
22-Aug-34
TB1AC
132 VAC
2¥Aug-Bq
TB1AC
135 Vmax
22-Aup-94
TEI1 AC
22-Aug-B4
TB1 AG
0314 VAC
22-Aug-94
TB1AC
000 VAC
22-Aug-54
NEUT-GND
0139 Vpk,
22-Aup-94
NEUT-GND
0175 Vpk,
22-Aug-94
NEUT-GND
Duas Vpk,
22-Aug-94
MEUT-GND
D10€ Vpk,
22-Aug-94
bG CHAN
D52 Vpk,
22-Aug-94
DC CHAN
091 Vpk,
22.-Aug-94
0C CHAN
D01 Vpk,
22.Aug-94
OC CHAN
DO1Vpk,
22.Aug-64
TEMP

030 deg
22-Aug-ad

< 1O UIMIT
14:56:56
DECREASE

14:56:58
DECREASE

14:56:58
SAG

0.66 Sen

14:56:87
= HI LIMIT

14:66:57
INCREASE

14:56:57
PECREASE

14:56:57
SURGE
0.56 Sao
14:56:58
« LO LINIT
14:56:58
DECREASE

14:558:58
DECREASE

14:56:98
IMPULSE
0019 uS
14:57:30
IMPULSE
0014 us
14:57:34
IMPULSE
0025 uS
14:57:38
IMFULSE
0023 us
14:8743
IMPULSE
0031 uS
14:58:07
IMPULSE
0028 us
14:58:05
IMPULSE
4026 us
14:58:00
IMPULSE
4041 us
14:58:30
INCREASE

14:58:30

- Im less than 1 second, the AC

chiannel falls to ero.

Then shawvs up, exceeding the
progranmed high limit. rising

C ot 135 ¥ and immediately fulling

back to EAI Y,

In the next seennd, the AU
viltage surges 1o 135 42 then
drops through the prigrammed
lover limit to BV,

A bhalf a minote later, a series
ol tour impulses appesrs on
the neotral-lo-geound channcl.
The Tirst impilse reaches a
peak value of 139 ¥ with a

o duration of 19 micrisceoands,

Within sceonds, a series of

- Four Impulses is detected on

the DO channel,

Temperature increases hy

- mure than ihe programmed

sensilivity Lo 30°C,

Typical Portion of a Summary Printout

| DATA SUMMARY

i 15:18:11  DEfZEBY

| UNIT ID
DRANETZ 648-3

‘ Menliering Perled

| 0B/0%/54 - DB/22/54

|

|

TB1 AC

158V MAX

DODY MIN
A& b d A0 hd ke EddEE RS
TB1AC SAG
D02 hits
000 Vmln, 0.58 See
22-Aug-Bd 15:03:25
000 ¥min, 0.80 Sec
22:A40g-94 15103127
EIE N BRI BT I R B )

[ BB NN NEENNNENERIEN,S
Tat AC SURGE
003 hlis

134 Vmax, 0.6€ Sec
22-Aug-9d 15:03:25
138 Ymax, 0,98 Sac
22-Aug-94 156:03;28
137 Vmax, 1.04 Sec
22-Aug-94 15:03:2%
[ B AR EENNENERELRSNIN;

|nta||--l-1¢--tt-1

. TB1AC LOowW

003 kit
00d Vmin, 155 Bec
22-Aug-8d 15:02:585
000 ¥min, DEE Sec
22-Aug-84 15:03:15
000 ¥min, 004 Sec
22-Aug-94  15:03:20
LI I BN RN I BN BN RN ]
llilliillillllilii

" TB1AL HIGH

i 002 hits

| 198 Ymax, 005 Seo
22-Aug-94 16:03:10
138 Vmanx, O05 Sac
22-hup-94 16:03:20
AR E A FERNFTFANRNRAFDR R

[y

Time und duie.

Maximum and minimum
excnrsions of AC channel.

Two recorded surges with
magnitudes, durations, and
1imes of oceurrence,

Three suryes,

Three AC voltage dropouts.

Two recorded cvents when
AL voltage exceeded lhe
upper limid.



Specifications

Avallablé Madals
BdE-1

Monitar and record impulses, 5ag5. surges,

underynltages, overvgliages and Irequency varia-

tipns on a singla channel of AG woltage, neutral ta
round yoitage channal, and a single channel of
C voltage.

DC Impulsa Yoltage

548.3

Maonitar and racard empulses. $ags. surges,
undervoltages. owervaltages and frequency varia-
tions on a aingle channel or Jchannels of AC volt-
ape (total ol 4 AL ¢channals available). neulral to
ground vartage channal, plus a singlg channel gl
0¢ valtage.

Range 5100 V paak

Buration 11000 wsse

Selectable

Thresholds 1100V

Aasotution 1v

Accuracy + 10% rdg + 1% Is for halt sinewave impulies 3-50

w5BG, ypicaty -50% 4t 1 wsec and 1000 usac,

AC Voltage [tput
Type

2-wira dilarantial

Line Fraquency

Aange 48,0 85.0 Hz
Aesalution [t Hz
Selactable
Torashalds D2-009H:z
Accuracy t 02 Hz
Aemate Aperalion
AS-272C Part 300, 1200 or 9600 bawd

interna: wemory (Printer Buiter}

Impagance 10 M2 with 56 gF. each terminal to graund
Renga §0-600 WAL, A7-63 Hz
Full Scale VIR
Resolution 1
Accuracy T 1% rdg £ 054 15
Salectable AC
Thresheids
Upger Limit E5-B00 ¥
awar Limit SO-505 ¥
Sensilivity 2-600 v
AL lmpulsa
Valtaga
Hange f0-20040 ¥ peak
Quration 1-100M 56C
Selectatls
Thrasholds S0-2000 ¥ .
Aesnlution 1Y%
Accuracy + 1% rdg + 1% Is lor half sinewave imgulses 5-50

piec. typically -50% at 1 usec and 1000 uses.

AG Naulral-1o-
Ground Ynllage

“ogel 6461 Lagl 250 Evemns
stacel B48-1 Last S0C Events
Power Supply
Voitage Range 90-130,180-250 VAG, switch selzetable
Frequency Range 4763 Hz
Consumptign 75 W, maximum

_Iﬁlernal galtesy

{Blanda:d]

Purpase Main‘ains clock, thresheld settings, and data
mamaries when AC power is o3t or insirument is
lurned off.

Type Aachargeable Nitd

Charga Time 2 mays {fram complels dischare) ta full charge.

Goastant trickke charge with unit gn

Pala Pelention

1 menth. typical. with full charge

Impedanca 10 M1l with 58 pF, 2ach 1arminal to ground
Aange S5.200 ¥ peak, 47-63 Hz
Selectabla
Threshald 5-200¥
Senzitivity 2200 ¥
Resolution Ix'
Accuracy = 1% rdg £ 0.5k s
Newiral-ia-Ground
impuize
Aange 50-2000 ¥ peak
Nuration 1-1000 ysac
Selectahbla
Threshotds 50-2000 ¥
Resalution v
Accuragy = H0% rdp & 1% fs for halt sinewave impulses 5-50
ugac, typically -50% at 1 usec and 1000 s3es
[C Voltage froul
Impedance 10 M1 with 100 pF. gach terminal to ground
Pange 1-100 VDG
Fuil Seala 100 v0E
Resnlution 0.yps
__Aceuracy +%rdg £ 0.5% e
Se'actable OC
Thrasholds
Lpper Limit 20-10ay
Lower Lemit 10-990Y _
Sensitivity 02160 v

"When LUsed over dial-up o 2a38d telaphana 1inea, mast commersial telg-
phone modsins, Mcluding the Dranatz supplled Internal modems, require &
data commurecathng grage line For reliable data fmnsmussion. This talephane
line should also be protected rom snvironmantally induced franslenta, such
as lightning, in accordance with the AT&T Technical Bulletin PUB43E01,
"Lightring And §0 HZ Distwrbancas at the Bel Systern Metwork-Terminal

Inter{ace,”

Physical
Dimensians 7S %125 2 135{19em x 32 5 M)
Weight 11iks. (50 kg) approximang
Envimgnmenial
Temperature 10 o 43°C, operating
=20 10 55°C. slarage
Hurmidity 10% to 90", non-condeansging

Factary Ingiadlsd
Dpilons

Qptien 10 AC0C Impulse durabion measurements
Aange 0-1000 98¢
Resalutran 1 uSBE
Aguraty £ 10F rdg = 1% 1% *or half 3inewave impulsas 1-100
wsot and =109 VAC, peak ard = 20 VDG, paak
Optian 102 Uninterruptible powar Supply
Purpose Maintains complate oograteon of tha ingtrumant,
ncluding printer, when BC powar is 105t
Type Rechargeable NiCe
Charge Time 1 day. completa discharpge to full charge. Constant

trickle charpa with unit on.

UPS Dperation

1/2 haur, typically, depending on aptiens, amount
ol printng. and stats of charge.

Option 163"

Built-in, girect-connagl, auto-answer modam
{Bal* 103 compatibla).

_Temparature Froba
Accassory
Fart Mumbear

PN 111887-G1

fange

3-9%°C, 38-212°F (selecranle)

Resclution

1°C

Accuracy

SpraificAtions evhjec! to change withoot notice,




